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4.10 9-%5 ¥ B 3 & ¥ B 8 [ 9-fluorenylmethylchloroformate (FMOC-CL) ]; 4li JE A X F 99.0%,
4 CHRE .

411 HK.

4,12 CAX MR : 2 BI&H 160 mL 7K .2.7 mL L2 (4.6) F1 40 mL HFEE(4.3) 1R 5],

4.13 5% HHIBREEZ% vhiE W (pH (A 9.0) : FREX 5 g BERHN (4.7) , FI/AKIE M IF E A £ 100 mL, R4,

4.14 FiAALRA . FREL 200 mg FMOC-CL, AR (4.2) B E A E 100 mL, R4,

4.15 20% =RV W PR 20 g = ZMRUSDBE TEBEKP . MBESRE 100 mL,

4.16 5 mmol ZMRE/KEW (& 0.1 % FER) . FREX 0.385 4 g ZFREVEM TEEMAKP, IMA 1 mL H
R (4.9)  FI/KEAZE 1000 mL,iRA,

417 ZHECE 01V HERD . WE 1 mL FERF 1 000 mL ZIE . HF,IBA],

4.18 FRUEWY . B H B (glyphosate, CAS 2 .1071-83-6) , A B 99.0 % ; & F 2 B 2 (AMPA,CAS 5.
1066-51-9) , 4l & 99.0% ; # &% g% (glufosinate, CAS 5 .:51276-47-2) , 4li B 99.0 %0 ; B H B [F] iL & N Ax
(1,2-CPNPEH ) . 100 pg/mL(FHXAEFEES LK AR AD.,

4.19 A A A VB4 T S < o 31 R PR B — R A R M R Rl R R B R A W B, K R R (O
fin 2 iR ER) J5 BE i S B A 1 000 mg/L MIbRHERE &5 CLU N REEIRAE . AT 6 A .

4.20 1RAbRAE R [R] WA B - TR RS BBUE B R B A AR HE A A VR (4.19) , ATK F B LMK B2 O 10.0 mg/L
IR AR E TAEW . 5 CLUTBOLREZ. Al EH 3 N A .
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RN R 20 pg/L), HRECH .
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5 {XI/FNIZEF

5.1 WRAH 5B/ BiE X . Ao A BB 55 B T (ESD .
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5.3 RIEIRSIA.

5.4 JekzE KA.

5.5 BERNEBE.LE:50 mL,15 mL, LE,#HZE.
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6.2 KK.WMAX.ME.FH . XE.FH.ILE . AFNETF

BT B 4 R AR i I A R MR R 2 500 g, B AESRB A & E, IR IARIE, T—18 CTA MK
L.
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7 SWTR
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712 NERE.EXK . ARNDIKE
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7.1.3 HFA . ER BB
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4 mLE| 15 mL B8, HILRIATY pH EE 2, /5.

7.2 #i

ML 1.0 mL 20K (7.1.3) FiffbiF a9 CAX [ A A B (4.23) 9, DA% 1.5 mL/min B9 3 3 A
W4 38 ok [ AH AR O , PR IR ER 1.0 mL CAX BB M %, 35 £ i, 12 mL CAX Ik 6 W 26 1B » Wi
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Foreword

This standard is drafted according to GB/T 1.1—2009.

Please note that some of the content of this standard may be involved in the parent,the publisher of
this standard does not assume the responsibility to identify these patents.

This standard was proposed by and is under the charge of the Certification and Accrediation Adminis-
tration of the People’s Republic of China.

The standard was drafted by Shenzhen Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China,Shenzhen Academy of Inspection and Quarantine.

This standard was mainly drafted by Zhang Jianying,Hu Xiaoyuan, Wu Fenggqi,Zhang Yi,Luo Yao,Wu
Weidong, Yue Zhenfeng.
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Determination of phosphonic and amino acid group-
containing herbicides residues in foodstuffs for
export—LC-MS/MS method

1 Scope

This standard specifies the methods of determination by liquid chromatography-tandem mass spec-
trometry of glyphosate, Amino methyl phosphoric acid (AMPA) and glufosinate in rice, wheat soy-
bean,corn,milk cabbage, potato,garlic,grapes,orange,tea,shrimp, fish and honey.

This standard is applicable to the determination and conformation of glyphosate, AMPA and glufosi-
nate in rice, wheat, soybean, corn, milk cabbage, potato, garlic, grapes, orange, tea, shrimp, fish and
honey.

2 Quoted normative documents

The following documents for the application of this document is essential. For dated references,only
the dated version applies to this document. For undated references, the latest version (including all
amendments) applies to this document.

GB/T 6682 Water for analytical laboratory use—Specification and test methods
3 Abstract

The residues of phosphorus-containing amino-acid herbicides residues in the test sample (rice, milk
cabbage, grapes,orange) were extracted with water, defatted using an extraction step with dichlo-
romethane. After that,the aqueous extract were derived using fluorenylmethychloroformate (FMOC-
C1) in borate buffer for subsequent HPLC-MS/MS analysis. Isotope-labed glyphosate (1,2-"*C'®*N)
was used as the internal standard for the quantitative analysis of the three residues.

The residues of phosphorus-containing amino-acid herbicides residues in the test sample (wheat,
soybean,corn,garlic and potato) were extracted with water,defatted using an extraction step with
dichloromethane.Then the extraction of protein were precipitated using trichloroacetic acid. After
that, the aqueous were derived using fluorenylmethychloroformate (FMOC-C1) in borate buffer for
subsequent HPLC-MS/MS analysis, using internal standard method.

The residues of phosphorus-containing amino-acid herbicides residues in the test sample (shrimp,
11
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fish and honey) were extracted with water,defatted using an extraction step with dichloromethane.
Then the extracted soulution was purified using a cation-exchange(CAX) solid phase extraction car-
tridge. After that, the aqueous extract were derived using fluorenylmethychloroformate (FMOC-C1)
in borate buffer for subsequent HPLC-MS/MS analysis,using internal standard method.

4 Reagents and materials

Unless otherwise specified.all reagents shall be of analytical grade; “water” is the first grade water
prescribed by GB/T 6682.

4.1 Dichloromethane,HPLC grade.
4.2 Acetone,HPLC grade.

4.3 Methanol.HPLC grade.

4.4 Acetonitrile,HPLC grade.

4.5 Trichloroacetic acid.

4.6 Hydrochloric acid.

4.7 Sodium borate (Na,B,0, « 10H
4.8 Ammonium acetate.

4.9 Formic acid,HPLC grade.
4.10 9-Fluorenylmethylchlorofor reservation.

4.11  Ammonium hydroxide.

4.12 Washing solution and eluent . accurately measure 160 mL water,2.7 mL hydrochloric acid (4.6)
and 40 mL methanol (4.3) ,mixed.

4.13 5% Sodium borate buffer solution (pH 9.0) : weigh 5 g sodium borate (4.7),dissolved with
water to 100 mL,mixed.

4.14 Derivatization reagent. accurately weighed 200 mg FMOC-CL ,dissolved with acetone (4.2) to
100 mL,mixed.

4.15 20% Trichloroacetic acid solution: weighed 20 g trichloroacetic acid (4.5) to 100 mL
volumetric flask,diluted with water.
12
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4.16 5 mmoL Ammonium acetate aqueous (contained 0.1% formic acid) : accurately weighed 0.385 4 g
ammonium acetate to 1 000 mL volumetric flask,and added 1 mL formic acid (4.9) ,diluted with water.

4.17 Acetonitrile (contained 0.1% formic acid) : accurately measured 1 mL formic acid to 1 000 mL
volumetric flask,diluted with acetonitrile.

4.18 Standards: glyphosate, CAS No. 1071-83-6,99.0% purity; AMPA,CAS No. 1066-51-9,99.0%
purity ; glufosinate, CAS No. 51276-47-2,99.0% purity; isotope-labeled glyphosate(1,2-"C"N) stand-
ard solution, 100 g/mL (Chemical information contained in Table A.1 in Annex A).

4.19 Standard stock solution: accu phosate. AMPA and glufosi-
ons. These solutions can be

nate,dissolved with water and mad
preserved for 6 months under 5 C
4.20 Mixed standard solution: accurately measur: standard stock solutions (4.19)
respectively,make a 10.0 mg/L mixed stand ater. The solution can be preserved

for 3 months under 5 C avoiding sunlig
4.21 Isotope-labeled glyphosate ccurately measured certain
tion (4.18) . dissolved with
preserved for 3 months un-

volume Isotope — labeled glyphosat
water and maked 10.0 mg/L standar
der 5 C avoiding sunlight.

4.22 Mixed standard working soluti volume standard stock solu-
tion (4.20) and isotope-labeled st
water:5.00 pg/L,10.0 pg/L,25.0
standard are all 20 xg/L). The sol

ed standard solutions with
oncentration of the internal

4.23 Cation exchange solid-phase in, 200 mesh~400 mesh.H"

type,0.8 cm X 4 cm (Also can use d States of America Bio-Rad

company of commercial CAX cartrid

4.24 Filter: 0.45 um membrane filters for aqueous.

5 Apparatus and equipments

5.1 LC-MS/MS.: Equipped with electrospray ion source.

1) Non-commercial statement:the column and its type involved in the standard method is only for reference and
not related to any commercial aim,and the analysts are encouraged to use columns of different corporation or

different type.
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5.2 SPE equipment.

5.3 Horizontal reciprocating oscillator.

5.4 Vortex mixer.

5.5 Polypropylene centrifuge tube: 50 mL and 15 mL,with screw cap.
5.6 Centrifuge: Rotate speed can reach 9 500 r/min.

5.7 Homogenizer.

6 Sample preparation and storage

6.1 Requirement

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

6.2 Rice,milk cabbage,wheat,tea,soybean.grapes,potato,garlic and orange

Take approximately 500 g of representative sample, smash thoroughly by a homogenizer. mix thor-
oughly. The prepared sample shall be devided into two parts,and put into clean containers,seal and la-
bel them.Sample shall be kept at —18 C.

6.3 Corn,shrimp and fish

Take approximately 500 g of representative sample, collect the edible parts (do not wash with
water) and cut into minces. Crush with a crusher into pulp and mix thoroughly. The prepared sample
shall be devided into two part,and put into a clean containers. Seal and label them. The test sample
shall be stored at the temperature below —18 TC.

6.4 Honey

Take approximately 500 g of packaging honey sample heating in 50 C ~60 C water bath. Then mix

the sample thoroughly till completely dissolved. The prepared sample shall be devided into two part,
and put into clean containers,seal and label them. Sample shall be kept at room temperature.

7 Procedure

7.1 Extraction

7.1.1 Rice.milk cabbage,grapes and orange

Weigh 5 g of test sample (accurate to 0.01 g) into 50 mL polypropylene centrifuge tube with cap,add
14
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50 pL internal standard solution (4.21), vortex for 30 s, then add 25 mL water and 10 mL dichlo-
romethane, vortex for 10 min,centrifuged 5 min at 9 500 r/min. Transfer 4 mL supernatant to another
15 mL centrifuge tube,and use ammonium hydroxide to ajust the pH value of the solution to 7.Meas-
ure 5 mL dichloromethane to solution, vortex mix 30 s,centrifuged 5 min at 9 500 r/min. After that,
measure 1.0 mL solution to a 15 mL centrifuge tube for the next derivatization process.

7.1.2 Wheat,soybean,corn,garlic and potato

Weigh 5 g of test sample (accurate to 0.01 g) into 50 mL polypropylene centrifuge tube with cap,add
50 L internal standard solution (4.21), vortex for 30 s, then add 25 mL water and 10 mL dichlo-
romethane, vortex for 10 min,centrifuged 5 min at 9 500 r/min.Measure 5 mL supernatant to a 15 mL
centrifuge tube, add 0.2 mL 20% trichloroacetic acid solution(4.15), vortex for 1 min, centrifuged
5 min at 9 500 r/min.Transfer 4 mL supernatant to another 15 mL centrifuge tube,and use ammonium
hydroxide to adjust the pH to 7.Measure 5 mL dichloromethane to solution, vortex mix 30 s, centri-
fuged 5 min at 9 500 r/min. After that,measure 1.0 mL solution to a 15 mL centrifuge tube for the
further derivatization process.

7.1.3 Shrimp,fish,honey and tea

Weigh 5 g of test sample (accurate to 0.01 g) into 50 mL polypropylene centrifuge tube with cap,add
50 pL internal standard solution (4.21), vortex for 30 s, then add 25 mL water and 10 mL dichlo-
romethane,homogenize for 10 min, centrifuged 5 min at 9 500 r/min. Transfer 6 mL supernatant to
another 15 mL centrifuge tube, measure 4 mL dichloromethane to solution, vortex for 30 s, centri-
fuged 5 min at 9 500 r/min.Measure 4 mL supernatant to another 15 mL centrifuge tube,and use hy-
drochloric acid to adjust the pH to 2 for the further cleanup process.

7.2 Cleanup

Transfer 1.0 mL of the extraction (7.1.3)on the actived silica CAX SPE column(4.23) , kept the flow
rate 1.5 mL/min,add 1.0 mL washing solution,discard the eluate,add 12 mL eluent, collect the eluate
to rotary evaporation vacuum concentration in 50 C water bath to dry. Add 1.0 mL sodium borate
buffer solution (4.13) ,vortex mix for the next derivatization process.

7.3 Derivatization

Accurately measured 300 pL sodium borate buffer solution (4.13) to the purified liquid(7.2), then
added in 200 pL derivative solution (4.14),vortex mixed 1 min, then standing at room temperature
overnight derivatization. After that,vortex mixed 1 min, the filter with 0.45 pm aqueous membrane
(4.24)for LC-MS/MS detection.

7.4 Determination

7.4.1 LC operating conditions

LC operating conditions are as following.
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a) Column:Css column,150 mm %X 2.1 mm (i.d.),2.7 pm,or equivalent;

b) Column temperature: 30 C;

¢) Injection volume: 20 pL;

d) Mobile phase, flow speed and the elution gradient are listed in Table 1.

Table 1—M

lution gradient

ium acetate

. Acetonitrile

Time ined 0.1%
. ) (contain 0.1% formic acid)
min mL/min ic acid)
%

0 15
9.00 15
12.0 85
14.0 85
15.0 15
20.0 15

7.4.2 Mass operation condj

Mass operation conditions a

a) lonization mode:ESI+ ;

b) Scan mode: MRM;

c) Resolution: Unit;

d) Other operating conditions are listed in Table B.1 of Annex B.

7.4.3 LC-MS/MS determination

7.4.3.1 Qualitative determination

Select one parent ion and two or more than two daughter ions for each analyst. If the deviation of re-

tention time of analyst between test sample and standard solution is within +2.5% under the same

experiment conditions,and the difference of relative ion ratio of analyst between test sample and

standard solution is also within the error allowed (the max deviation allowed for relative ion ratio are

listed in Table 2,corresponding analyst would be considered to be in the sample.

16
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Table 2—Max deviation allowed for relative ion ratio in qualitative determination

Relative ion ratio/ % >50 >20~50 =>10~20 <10

Max deviation allowed/ % +20 %25 +30 +50

7.4.3.2 Quantitative determination

Under the optimized instrument working condition,different mixed calibration solutions are injected

into the instrument in a separa ion of the residues is according to

the peak areas with internal sta dues in the standard working solu-

tion and sample solution shall ental detection. The multiple reac-
tion monitoring (MRM) chrom glufosinate residues are shown as

Figure C.1 in Annex C.
7.4.4 Blank test

The operation of the blank tes the method of determination, but

with omission of standard addi

8 Calculation and expressiog

The calculation of glyphosate
(1) or using the LC-MS/MJ
the result:

e sample is according to foumula
value shall be subtracted from

1)

Where:

X, —the residue content of analyte in the test sample,mg/kg;

¢ —the concentration of analyte in the standard working solution,mg/L;
c¢; —the residue content of internal standard in the test sample.mg/L;
A —peak area of analyte in the sample solution;

A, —peak area of internal standard in the standard working solution;

V —the final volume of sample solution,mL;

c,; —the concentration of internal standard in the standard working solution.mg/L;
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A, —Peak area of analyte in the standard working solution;
A, —Peak area of internal standard in the sample solution;

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

9 Limit of determination and recovery

9.1 Limit of determination

The limit determination of glyphosate, AMPA and glufosinate in rice, wheat, soybean, corn, milk cab-
bage, potato,garlic,grapes,orange, tea, shrimp, fish and honey is 0.050 0 mg/kg.

9.2 Recovery

The recovery of glyphosate, AMPA and glufosinate in rice, wheat, soybean, corn, milk cabbage,
potato,garlic,grapes,orange, tea, shrimp, fish and honey are list in Table D.1 of Annex D.

18
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Annex A
(Informative)
Relevant information of phosphonic and amino acid group-containing herbicides

Table A.1—Relevant information of phosphonic and amino acid group-containing herbicides

Compound CAS No. Molecular formula| Molecular weight Structural formula
(0]
Glyphosate 1071-83-6 C3Hs NOs P 169.08 HCFI”°fCH2 NHCH, COOH
o
o]
AMPA 1066-51-9 CiHsNO, P 111.04 HCFPH’—CHZ NH,
OH
0
Glufosinate 51276-47-2 CsHisN, O, P 181.12 H; C—P—CH, CH, CHCOOH
o

19
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Annex B
(Informative)
Operating conditions of mass spectrometer?

Operating conditions of mass spectrometer are as following:
a) lonspray voltage(IS) :5 500 V;

b) Nebulize gas(GS1) :275.8 kR,

c¢) Desolution gas(GS2) :413.7

d) Curtain gas(CUR) :172.4 kPa(25 psi) ;

e) Auxiliary heating gas temperatu

f)  Collision gas(CAD) :68.95 k

g) Other mass operating condi

Table B.1—Mass parameters fo containing herbicides detection

Compound Qualitative ion |Qu CXP EP
name (m/2) Y Vv
-FMOC 392.0/214.0 14 8
AMPA 334.0/179.0 10 6
-FMOC 334.0/112.0 10 1
Glufosinate 404.0/136.1 60 14 8
404.0/136.1
-FMOC 404.0/208.2 60 15 14 8
Glyphosate(IS)
395.0/91.1 395.0/91.1 65 29 14 6
-FMOC

Note: For the different MS equipment,the parameters may be different,and the MS parameters shall be optimized

to the best before analysis.

2) Non-commercial statement:the mass parameters in Annex B are accomplished by APl 5000 LC-MS/MS, the
equipment and its type involved in the standard method is only for reference and not related to any commercial

aim,and the analysts are encouraged to use equipments of different corporation or different type.

20
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Annex C
(Informative)
MRM chromatogram of standard solution

14. 19
Glyphosate-FMOC Glyphosate-FMOC

392.0/88.0
392.0/214.0

2 4 6 8 10 12 8 10 12 14 16 18
Time /min Time,/min 14. 29
AMPA-FMOC FMOC

334.0/179.0

8 10 12 14 16 18
Time/min

i AT T T i
Time /min

12

Glufosinate—FMOC

404.0/136. 1

2 4 6 8 10 12 8 10 12 14 16 18 20
Time /min Time/min

Isotope—labled glyphosate-FMOC

395.0/91. 1

2 4 6 8 10
Time/min

Figure C.1—MRM ch d group-containing
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