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4,10 9% & P 3 H P & & [ 9-fluorenylmethylchloroformate ( FMOC-CL) J; 4 J R 1K F 99.0%,
4 ‘CHAE.

411 K.

4.12 CAX VEREW . 5r 5B 160 mL 7K .2.7 mL £; #§ (4.6) #1 40 mL HEE(4.3),1847.

413 SOTMEREL G vh# W (pH (A 9.0)  FRELUS ¢ MIBR BN (4.7) , FIZKIE 8 H € ¢ % 100 mL.iR%).

414 Fp4 4R BRI 200 mg FMOC-CL, AN MR (4.2)ERF EF £ 100 mL, 5,

415 204 =W ZMEIEW PRI 20 g =W LM USF TERKS . MBEESF £ 100 mL,

4.16 5 mmol Z M /KB (& 0.1 M) . FRHL 0,385 4 g ZMEFM T A MM K P, MA 1 mL §
B (4.9) , AKEAZE 1000 mL, R4,

417 W& 01Y%ME) BB 1 mL PEEF 1 000 mL Z @O, RS,

4,18  HRWES I . BH B (glyphosate, CAS 5 ;1071-83-6) , 4E BF 99.0% ; & AL @ ¥ (AMPA,CAS 5,
1066-51-9) , Al [ 99.0% ; 2L & B¥ (glufosinate, CAS 5 :51276-47-2), 8 fF 99.0%4; B B [F] (v & N 4%
(1,2-CUNYRLH ) . 100 pg/mLOHRA%FER S NER AhR AL,

419 F MG 4 0 A0 BE ) < o 0V R — i Y B T O R R s ofE L TOK R R (S
hn 2 3D 5 BC W HEE 6 1 000 mg/L BOFRAERE &5 CUL F#XRF, AR 6 1A,

4.20  R-GbRE AP ) A WO < o 60 R IUE A A B Y A o 6 W (4.19) , FH UK B AU FE 2 10.0 mg/L
MR AR LR, 5 CUTERERE,TEH 3.

4.21 L # 9 4R bR ME L 9 W AG B0 ) . ofF 0 B BRUE B GCRR AY B o B (4. 18D, FH K R R B VR B N
10.0 mg/ LA ERERNE TVEM ., 5 CLLT M R, vl H 3 10 .

4.22 REVRME AR - B HGE 8 098 & AR A7 1713 i (4.20) F R0 & AR TR M (4.21), KRS
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ERER RN 20 pe/L), Y HECH .
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4.24 BFLIUERE.0.45 pm, KRS,

5 fufEmidE

5.1  HOHI G- B/ WS B S 55 = F M (ESD .
5.2 [FMAFEMER.

5.3 RAERSIHE.

5.4 fiEFAE &N,

5.5 EAMELE S0 mL, 15 mL, RLIEAFRE,

5.6 LML R[1k 9 500 r/min,

5.7 Mg,

6 HEN&ESHRT

6.1 —MER
EREARELS RS, NS ZREREEERED S RO L.

l-) A A e T AR SRS TRUSE AW REL A0 R EEHAZRRAAET
A .



SN/T 3983—2014
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9 500 r/min@ > 5 min, WH F#H#K 1.0 mL 8] 15 mL B.08 S, Firdk,

7.1.2 NE . XE . EXR . ANDLE

FRELS g(R§ B8 0.01 g) BT 50 mL HLZEE O &P, il A FH B4R (4.21)50 pL, R HE IR %
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7.2 &
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EPRRMT T8 50 mL B OMh, 50 CHUEEAME ZIE T, 0 A 1.0 mL 5% 5 5% £k 28 wh i ¥
(4.13) WA e ¥ 1 T o T I A4

7.3 T
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1 min, R AP A, T A AR MR RER B 1 min, MOHEK 2 I 0.45 pam MBI (4.24) , B AE
o, - B

7.4 WE

7.4 WEBEEG
MHEEFEMANT.
a) (aiE.CmiZ%i, 150 mmx 2.1 mm(P#R),2.7 pm, o 2%,
b) #i:30 C;

c) iHEEE.20 ul;
d) BN L R R R L,

R\ OBHAR I R B R R

5 mmol 7. i i I
f:ff*: mi".“f (& U.l%lﬂ;;ﬁ (& 0.1 %HE)
4 »
0 0.300 85 1
- 9.00 0.300 - 85 15
12.0 0.300 s | s
I 14.0 0.300 15 85
15.0 0.300 85 15
20,0 0.300 83 -
7.42 RitgEH
&AM .

a) BB W3R T IR (ESD , IE B F #1146
b) RS A = & 5 (MRM)

) AHE. RIS HE,;

d)  HAeS % il R4S KR B & B,

7.43 WERE-RIE/ AiENE

7.43.1 EENE

76 F R 92 58 2 0 F HE AT 40 25, 0% S P U0 9 B 69 O B3 B (] L A5 TR O B o A P ) O 22 e
+2.5 BZA:ERESNTEEERFELNQE - TEEFRANSTE T, BEShEE T E]
BT B AT I Tk B ST A I IR A W o AR R X L O S T AR R AT R R R
e 2 2 HUE W L, 0 AT 3 5 Ok B TP A R XS BRI TF )

®2 EHRIMENEFFEENRALTRE

M EFEE % =50 >20~50 =>10~20 _l =10
e A WmE +20 425 +130 +50

4



SN/T 3983—2014

7432 EEWNE
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! WA D Rl 1 1)
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v \Y
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SPIE | 334.0/179.0 60 28 10 ]
334,0/179.0
-FMOC 334.0/112.0 18 17 10 11
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- B s 300 392.0/214. 0
= 200
200 100
V=13 %qu 1z2 14 16 18 O=5""3 % & 1o 1z 14 16 18
min H’l'ﬁ].frmn
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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 Fengqi.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 methy! 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 fluorenylmethychioroformate ( 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;0).
4.8 Ammonium acetate,

4.9 Formic acid.HPLC grade.

4,10 9-Fluorenylmethylchloroformate( FMOC-CL) :99.0% purity.4 C preservation.
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 0.3854 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 pg/mL (Chemical information contained in Table A.1 in Annex A).

4.19 Standard stock solution: accurately weighed certain amount of glyphosate. AMPA and glufosi-
nate,dissolved with water and made 1 000 mg/L standard stock solutions. These solutions can be
preserved for 6 months under 5 'C avoiding sunlight.

4.20 Mixed standard solution: accurately measured certain volume standard stock solutions (4.19)
respectively,make a 10.0 mg/L mixed standard solution with water. The solution can be preserved
for 3 months under 5 C avoiding sunlight.

4,21 Isotope-labeled glyphosate (1.2-™ C'® N) standard solution: Accurately measured certain
volume Isotope — labeled glyphosate (1.2-"C"™N) standard stock solution (4.18), dissolved with
water and maked 10.0 mg/L standard stock solution. The solution can be preserved for 3 months un-
der 5 T avoiding sunlight.

4,22 Mixed standard working solution. Accurately measured a certain volume standard stock solu-
tion (4.20) and isotope-labeled standard solution (4,21).make 5 mixed standard solutions with
water:5.00 ng/L.10.0 ng/L,25.0 2g/L.50.0 pg/L and 100 pg/L (the concentration of the internal
standard are all 20 pg/L). The solution shall be prepared daily.

4.23 Cation exchange solid-phase extraction column: AG 50W-X8 resin,200 mesh~400 mesh,H"
type.0.8 cm x 4 cm (Also can use the same performance of the United States of America Bio-Rad

company of commercial CAX cartridges'’ ,or equivalent).

4.24 Filter; 0.45 pm membrane filters for aqueous.

5 Apparatus and equipments

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

13 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.

13
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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 C.

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 uL 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 & 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 L 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 ;L sodium borate buffer solution (4.13) to the purified liquid(7.2), then
added in 200 uL 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:C,; column,150 mmx 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—Mobile phase.flow speed and the elution gradient

| 5 mmol ammonium acetate .
Ti Flow speed ' (contained 0.1% Acetonitrile
ueous( contai .
me o o ) ’ (contain 0.1% formic acid)
min mL/min formic acid) | ?
(]
Yo
0 0.300 85 15
9.00 0.300 85 15
12.0 0.300 15 85
14.0 0.300 15 85
15.0 | 0.300 85 15
20.0 0.300 85 15

7.4.2 Mass operation conditions

Mass operation conditions are as following.

a) lonization mode:ESI+ ;

b) Scan mode. MRM;

¢) 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 +30 150

7.4.3.2 Quantitative determination

Under the optimized instrument working condition,different mixed calibration solutions are injected
into the instrument in a separate run. The quantitative determination of the residues is according to
the peak areas with internal standard method. The response of residues in the standard working solu-
tion and sample solution shall be in the linear range of the instrumental detection. The multiple reac-
tion monitoring (MRM) chromatograms of glyphosate. AMPA and glufosinate residues are shown as
Figure C.1 in Annex C.

7.4.4 Blank test

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

8 Calculation and expression of result

The calculation of glyphosate, AMPA and glufosinate residues in the sampie is according to foumula
(1) or using the LC-MS/MS data process software. the blank value shall be subtracted from
the result;

c,x Ax A, xV 1000

c X .
cuy X A, x A, xm 1 000

X, =

Where;

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

¢ —the concentration of analyte in the standard working solution.mg/L;

¢, —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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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
o
Glyphosate 1071-83-6 C;H. NOsP 169.08 HD—A—CH; NHCH, COOH
' OH
5 -
AMPA 1066-51-9 CyHs NO,P 111.04 HO—EL -CH; NH;
o
]
Glufosinate 51276-47-2 CsHisN: O, P 181.12 Hs C—IL—CH? CH, CHCOOH
i OH I‘lle
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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) MNebulize gas(GS1):275.8 kPa(40 psi);

¢) Desolution gas(GS2) :413.7 kPa(60 psi);

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

e) Auxiliary heating gas temperature( TEM) ;500 T ;

f)  Collision gas(CAD) .68.95 kPa(10 psi) ;

g) Other mass operating conditions are listed in Table B.1.

Table B.1—Mass parameters for phosphonic and amino acid group-containing herbicides detection

Compound | Qualitative ion [Quantitative ion DP CE CXP EP
name (m/z) (m/fz) v eV ") vV
Glyphosate | 392.0/88.0 63 30 | 16 8
392.0/88.0 -
-FMOC 392.0/214.0 54 15 14 8
AMPA 334.0/179.0 | 60 28 10 6
| 3340/1790 +— —
-FMQC | 334.0/112.0 | 48 17 10 1
Glufosinate 404.0/136.1 60 29 14 8
404.0/136.1
-FMOC 404.0/208.2 60 15 i 14 8
Glyphosate(1S)
395.0/91.1 395.0/91. 65 29 14 6
EMOC / 5.0/91.1

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 AP! 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

1 000 14.19 14.19
go0]  GlyphosateFMOC & % Glyphosate-FMOC
600 392.0/88. 0 = 400
o £ a0l  s02.0/214.0
200 230
D A
0 2 4 ] ] }0. 12 14 16 18 2 4 6 B 10 12 14 16 18
Time,/ min Tirne/min
1 200 AMPA-FMOC 14.29 » 500 AMPA-FMOC 1429
1 000 5 100
800 334.0/179.0 -'-gf 300 334.0/112.0
600
pros g 20
300 100
v 0
0 2 4 ] B 10 12 14 16 1B 2 4 6 [} 10 12 14 16 18
Time,/min Time /min
Glufosinate-FMOC 14.40 _ 12¢4] Glufosinate-FMOC 1449
2004 & 104
404. 0/136. 1 = 8 000 404, 0/208. 2
Z 6 000
2 4 000
= 2 000
0.0
] 1 6 ] 10 12 14 16 18 2 4 B 8 10 12 14 16 18 20
Time,/min 14.18 Time,/min

Isotope—labled glyphosate—FMOC
395.0/91.1

2 4 6 B 10 12 14 16 18
Time,/min

Figure C.1—MRM chromatogram of phasphonic and amino acid group-containing

herbicides standard solution
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