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Foreword

This standard was drafted according to the GB/T 1. 1—2009

This standard was proposed by and is under the jurisdiction of the Certification and Accreditation
Administration of the People’s Republic of China.

This standard was drafted by Jiangsu Entry-Exit Inspection and Quarantine Bureau.

Main drafters of this standard are Shen Weijian, Liu Han, Zhao Zengyun, Shen Chongyu, Yu Keyao, Gui
Qianwen, Wu Bin,Zhang Rui.
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Determination of multiple ether herbicides residues in
foodstuffs for export—GC-MS/NCI method

1 Scope

This standard specifies preparation of test sample,determination and confirmation of multiple ether
herbicides residue by gas chromatography-negative chemical ionization mass spectrometry (GC-MS/
NCD in foods for export.

This standard is applicable to the determination and confirmation of multiple ether herbicides residue

in rice, soybean, spinach, welsh, capsicum, strawberry , sweet pea,green tea, red swamp crayfish,eel,
pork,bee honey.

2 Principle

Diphenyl ether pesticides residues are extracted with acetonitrile containing 1% acetic acid and sim-
ultaneous liquid-liquid partitioning formed by adding anhydrous magnesium sulfate plus sodium
acetate following by a simple cleanuo step knownby dispersive solid-phase extraction. The aliquot is
determined and confirmed by gas chromatography-negative chemical ionization mass spectrometry
(GC-MS/NCD using external standard method.

3 'Reagents and materials

Unless otherwise specified, all the reagents used should be analytical grade. “Water” is redistilled
water.

3.1 Acetonitrile: HPLC Grade.
3.2 Hexane: HPLC Grade.

3.3 Acetone: HPLC Grade.

3.4 Acetic acid.

3.5 Magnesium sulfate anhydrous.

3.6 Sodium acetate anhydrous.
11
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3.7 Acetonitrile (satured by n-hexane) containing 1% acetic acid:Add 10 mL acetic acid to 990 mL
acetonitrile (satured by n-hexane)

3.8 Standards: Fluorodifen (CAS. 15457-05-3), Oxyfluorfen (CAS: 42874-03-3) , Nitrofen (CAS.
1836-75-5) , Aclonifen (CAS. 74070-46-5), Pyraflufen-ethyl (CAS: 129630-19-9) , Quinoxyfen (CAS:
124495-18-7) , Ethoxyfen-ethyl (CAS: 131086-42-5) , Chlomethoxyfen (CAS: 32861-85-1), Bifenox
(CAS: 42576-02-3), Lactofen (CAS: 77501-63-4) and Fluoroglycofen-ethyl (CAS: 77501-90-7), all
purities==98.0%.

3.9 Standard stock solution: Achately weight an adequateamoun% of each standard and dissolve
in a small volume of acetone respectively. Dilute with acetone to form a standard stock solution of
1.00 mg/mL in concentration (Be stored below 4 C for 12 months).

3.10 Mixture standard stock andworking soldtion: accurately transfer 0.5 mL each stock standard
solution into 10 mL volumetric flask, then'make up to graduation with acetone, prepare a solution of
50 ug/m as the mixture standard srteck solution, stered below 4 C for 6 month.

3.11 Mixture standard working |solution: Then dilute the mixturg standard stock solution with
acetone to the required concentration as_the standard working solutjon (Be stored below 4 C for
1 months).

3.12 Graphitized Carbon Black: 40"um.

3.13 Bondosi-PSA(Primary secondary amine) /4 40 um.

/ /
3.14 Cyg:40 um. \ /
3.15 0.45 um organic phase fibé{. ]

\\ /

———

4 Apparatus and equipment

4.1 Gas chromotograph/msss spectrometry (MSD) equipped with negative chemical ionization.
4,2 Balances (0.1 mg,0.01 g).

4,3 Rotatory evaporator.

4.4 Tissue triturator.

4.5 Grinding machine.

12
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4,6 Homogenizer.

4.7 Vortex mixer.
5 Sample preparation and storage

5.1 Preparation of test sample

0

5.1.1 Vegetables or fruits,such s.SpMachmelsh,.capsicum,strzyut]erry and sweet pea,etc.

About 500 g representative samples should be taken from ail samples) the edible parts are selected,
cut into mince and homogenized thoroughly_into_pulp by a high speed tissue triturator. Then divide
the pulp into two equal portions. Each portion is gt in a clean}cmtainer which is sealed and labled.
p

‘ T
About 500 g representative samples should be taken from ali samples ,Lvnd grounded into powder and
then passed through a mesh with 2 0 mm round holes. The passed po der is mixed and divided into

two portions. Each portion is put n’@;tg one clean samgle bottle which i s sealed and labled.

5.1.2 Green Tea,rice,soybean and feedstuff.

5.1.3 Meats and meat products, s?ﬂed swa crayfrsh eel\and pork etc.

About 500 g representative samples: shoulj be ken from all samp!es the edible parts are cut into
mince and homogenized by a hig _speed Fssue | nturato The ixed primary sample is divided into

 put |Ko\ojclean s mple bottle which is sealed and labled.

About 500 g representative samples shouid‘be taken from all samiples, and the sample that is not
crystallized shall be stirred well to make_homegeneous. |f_thé sample is crystallized, it must be
warmed in a water-bath below 60 C with the sample bottle covered tightly, mix thoroughly when all
sample has melted, then cool immediately to room temperature. In the course of melting the sample,
precautions must be taken to avoid evaporation of water from the sample. Then divide the pulp into
two equal portions. Each portion is put in a clean container which is sealed and labled.

two equal portion. Each portion i

5.1.4 Bee honey

5.2 Storage of test sample

The test samples of rice, soybean,green tea, bee honey and feedstuff should be stored between 0 and
4 C. The test samples of spinach, welsh, capsicum, strawberry, sweet pea, red swamp crayfish, eel
and pork should be stored below —18 C.

In the course of sampling and sample preparation, precaution must be taken to avoid contamination or
13
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any factors which may cause the change of residue content.

6 Procedure

6.1 Weight

6.1.1 Soybean,red swamp crayfish,eel,and pork

Weigh 5 g (accurate to 0.01 g) of the test sample into 250 mL stoppered conical flask.
6.1.2 Spinach,welsh,capsicum,strawberry and sweet pea

Weigh 10 g (accurate to 0.01 g) of the test sample into 250 mL stoppered conical flask.
6.1.3 Rice,green tea and bee honey

Weigh 5 g (accurate to 0. 01 g) of the test sample into 250 mL stoppered conical flask,and add 4 mL
water,and blend homogeneous, soak or dissolve into 250 mL stoppered conical flask.

Green tea need be soaked for 30 min.
6.2 Extraction

Add 20 mL acetonitrile with 1% acetic acid and 15 g anhydrous magnesium sulfate (3.5) and 6 g an-
hydrous sodium acetate (3. 6), vibrating for 40 min in the oscillator (pork eel, and red swamp
crayfish be homogemized for 5 min). Filter the extract into a 150 mL condensor. The residue is
extracted with 20 mL extracted solution (3. 7) again, filter and combine the extracts into the same
condensor. Evaporate the extract to dry by a rotary evaporator with a water bathing temperature of
40 C. Add 2 mL acetonitrile to dissolve the residue and waiting for cleanup operation.

6.3 Dispersive SPE cleanup

6.3.1 Extraction solution from high pigments content sample, such as spinach, welsh, capsicum,
strawberry, sweet pea and green tea

An aliquat of the extract (6. 2) is transferred into the 10 mL tube which contains 50 mg PSA and
200 mg graphitized carbon, and shake vigorously by hand for 1 minute, and filter 0. 45 pgm organic
phase fiber,and wait for GC-MS determination and confirmation.

6.3.2 Extraction solution from rice, soybean, red swamp crayfish,eel and pork

Transfer the sample extract of high oil content sample into the 10 mL tube which contains 100 mg
14
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PSA,50 mg graphitized carbon and 100 mg C;s and shake vigorously by hand for 1 minute,and filter
0.45 um organic phase fiber,and wait for GC-MS determination and confirmation.

6.4 Determination

6.4.1 GC-MSD operation conditions

6.4.1.1 Column: DB-17ms fused quartz capillary column,30 m x 0. 256 mm(i. d.) , film thickness
0. 25 um,or the equivalent;

15 C i 2T i K i
6.4.1.2 Column temperature:90 C— -/ ""970 ¢ -22/M 976 €2 C/MN 300 C (2.5 min);

6.4.1.3 Inlet temperature: 300 C;

6.4.1.4 Interface temperature: 250 C;

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

6.4.1.6 Injection volumn: 1 uL;

6.4.1.7 Injection mode: splitless, purge after 1. 5 min;

6.4.1.8 lonization mode: NCI;

6.4.1.9 lonization energe: 184 eV;

6.4.1.10 lonization source temperature: 150 C;

6.4.1.11 Quadropole temperature: 150 C;

6.4.1.12 Reagent gas: methane,purity=>99. 99% , flow rate: 1.0 mL/min;

8.4.1.13 Acquisition mode: Selected lon Monitoring (SIM) mode see Table 1;

6.4.1.14 Solvent delay time: 5.5 min.

15
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Table 1—RT (window)and mornitoring ion of pesticide

Retention time I . e
Pesticide ) Retention time/min Identification ions(m/z)
window/min

Fluorodifen 6.50 138,190,298~
Oxyfluorfen 6.64 ' 361" ,362,363
5.50~7.10

Nitrofen 6.83 283" ,284,285

Aclonifen 7.02 211,228,264*

Pyraflufen-ethyl R o 7.6 - 349,376,412°

Quinoxyfen T 700 271" ,272,273
7.01~7.85. © | —

N

Ethoxyfen ethyl 7.6 378" ,414,449
772

Chlomethoxyfen / s /7/ 262,313",315

-

Bifenox / 7 sm 341" ,342,343
Lactofen d~End & ge6 461" ,462,463

~

Fluoroglycofen-ethyl

o868, 294,330,447

Attention: lon with symbol of“ = [’is the qualitative ion of the pesticide

6.4.2 GC-MS determination and

According to the approximate /concentration of“lth'_el pe*sf’ti’é::“ide‘~1 i_hfj(he sample solution, select the
standard working solution with similar concen‘trafgion of the sé‘mfpl'lei olution. The standard working
solution should be injected inibetween the/injections of Lyesam le solution with one common

volume. The response of targeted pésti\gid  in' the [standar _Worki"g solution and sample solution

should be within the linear rangg of the instrument detection. - - -

If there is a peak appeared at the\@t on time f@éth of sample solution and standard
working solution,and the qualification ions for every compound must be found, and for the same
analysis batch and the same compound, the variation range of the ion ratio for the unknown sample
and the standard working solution at the similar concentration cannot be out of range of Table 2. Ac-
cording to qualitative ion (lon with symbol of “ * ”in table 1), quantitate the anlytes with external
standard method is the qualitative ion of the pesticide. The GC-MS total ion chromatogram of
dipheny! ether standard solution are shown respectively by figure A. 1 in annex A.

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

Relative intensity >50% 20% ~50% 10% ~20% <10%

Permitted tolerances +20% +25% +30% +50%

16



SN/T 3541—2013

6.5 Blank test

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

8.6 Calculation and expression of the result

Calculate the content of diphenyl ether residue in the test sample by GC-MSD data processor or using
the formula (1) :

'_—'-’f*—)(-*AY“ ’GT"_\'L’"‘** G D)

Where:

X —the residue content of diphenyl ether iye/ést sample,mg/kg;

A, —the total area of quantitative ior}joéwo diphenyr%erpeaks in the sample solution;
C/’ ) /

¢, —the concentration of dipher} | ether in the standard working sdlution, ug/mL;

V, —the final volume of the sampgle solutioh,mL;

//ﬁ\\\
A, —the total area of quantitative ion-for| two diptieny! ether peakiin the standard working solution;

m —the corresponding weight ,f,;t,hé\fte t sample in the final samp‘\e solution,g.

7 Limit of determination gnd rec

7.1 Limit of determination

!
|
|
|

\

The limit of determination of this me ~0Q_/0/01 mg/kg.!

7.2 Recovery

Recoveries of different matrices at three spiked levels are shown respectively in table 3.

Table 3 Recoveries data of ether herbicides at three spiked levels in foods %o
Range of Recovery
Sample
0.01 mg/kg 0.02 mg/kg 0.04 mg/kg 0.10 mg/kg
Rice 80.6~87.8 96.9~106.1 87.8~100.4 97.3~109.1
Soybean 91.1~114.5 87.4~97.3 85.3~99.0 88.7~107.6
Spinach 86.3~105.4 98.3~108.6 91.3~99.4 86.7~104.1

17
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Table 3 (continued)

%

Range of Recovery

Sample
0.01 mg/kg 0.02 mg/kg 0.04 mg/kg 0.10 mg/kg
Welsh 92.1~106.7 101.4~116.4 90.2~103.7 84.5~96.5
Capsicum 94.4~102.3 96.2~106.9 93.3~106.0 87.5~117.8
Strawberry 95.0~114.3 105.2~111.1 92.0~101.7 87.7~103.9
Sweet pea 99.0~119.4 79.3~92.2 97.4~102.2 94.4~101.3
Green tea 96.5~118.9 114.3~121.5 98.8~118.9 93.9~101.8
Red swamp crayfish 105.7~109.8 97.6~109.1 98.3~105.9 95.1~106.0
Eel 92.5~113.5 92.1~108.7 87.6~99.0 94.4~102.7
Pork 99.7~108.5 94.4~101.6 97.8~100.3 92.6~111.0
Bee honey 93.8~103.3 100.3~108.5 98.6~106.2 104.0~117.2
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Annex A
(informative annex)
Total ion chromatogram of GC-MS/NCI for the mixture pesticides standard solution

10450 11.00 11.50
=y t/min

1—Fluorodifen;

2—O0xyfluorfen;
3—Nitrofen;
4—Aclonifen;
5—Pyraflufen-ethyl;
6—Quinoxyfen;
7—Ethoxyfen ethyl;
8—Chlomethoxyfen;
9—Bifenox;
10-—Lactofen;

11—~Fluoroglycofen-ethyl.

Figure A. 1—Total ion chromatogiam of GC-MS/N/CI for the mixture pesticides standard solution

e
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B.1 Oxyfluorfen

CAS.42874-03-3
Ci5Hy1 CIF;NO,

B.2 Lactofen

CAS:.77501-63-4
CioHis CIFsNO,

B.3 aclonifen

CAS:74070-46-5
Ci2Hs CIN, O,

B.4 Fluorodifen

CAS:156457-05-3
C13 H7 F3 N2 05

20

Annex B
(informative annex)
Molecular structure of interested pesticides

F o]
0
F—C o} ! /
| NO—CH—C
F ; |H N\O—CH,—CH,

No, M



B.5 Bifenox

CAS:42576-02-3
CisHs Cl,NOs

B.6 Fluoroglycofen ethyl

(0]
|
CAS.77501-90-7

CigHi5 CIFsNO,

B.7 Nitrofen

Cl

CAS:1836-75-5
Ci,H;Cl, NG,

B.8 Ethoxyfen ethyl

CAS:131086-42-5
C19 H15 Cl2 F3 05

B.9 Ethoxyfen

F-_CQ U

CAS: 188634-90-4
C17 H11 CIZ F3 05

C.__

SN/T 3541—2013

T on
3
c—0o~
NO,
0
&
o

\ O—CH;—CH;

\OH—CH,— CHj

CH3 y:
C\
o»—c -c
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B. 10 Chlomethoxyfen

CAS.32861-85-1
Ci3Ha ClNO,

B.11 quinoxyfen

CAS:124495-18-7
CisHs CI, FNO

B.12 Paraflufen ethyl

CAS:129630-19-9
CisHisCl, FsN, O,

22
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