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Determination of glyphosate residues in food for import and export—
HPLC-MS/MS method

2007-05-23 &£ % 2007-12-01 £ 78

>
g
¥

% 7
y J"_—l;'\)%

B
% -y
S
il
>
I
§$
&
B
e



SN/T 1923—2007
et
B

[

AHRAE R B A RIS B Oy BERHPR M
AR 1 [ ZOEA AT R A R R R,

LT AR RAGRE R i AN R E T B AR R AR5

AR ML 80 o 4 R Bt A BT BR A o o  [E SEJE H AB H A
RS £ AR A3 SR SR Tt A R oo A R S

AARHE EER AU R R RS VEWR . TH . L8 REE 2.
AR AR A AT RS A SR B A BE AT AL AR



SN/T 1923—2007

ZHAEmPEHBRAEENRUNTIE
R -/ Rk &

1 SeHE

AARHERLRE T B b o B T S P R A0 B R B AR €0 3 A R B I e T ¥
APREE TR N JOR VTR CHBE R CETR R R IR A E B AR ERAS
L H B (PMG) BCHAR ™ Hr% F 2 B AR CAMDP A 5% B 8 A A I At 2k

2 FERE

AR KRB, £ PH B 2 i (CAXD 4k, 5 9-25 B B & = & H 5t [ 9-Fluorenylmethylchloro-
formate (FMOC-CD Jf7 440 2 Vi J5 » Pl AR (3 - B3 / B IS I E , NAR ik E & .

3 WA

W 5 A 2 A 5 B R EGR 389 20 B 48, K Oy R 4K

B VR B

PR < A £ 1 4

TAM b A A A,

R,

A

o e

PR 44 (Na, B, O, « 10H,0),

HR.

Tk L% .
10 2 WA g ek
11 2070 A ARSI VA W R 20 g SRRV T8 Bk, I KB £ 100 mLL,
12 3 mol/L #hR AW 0. 3 mol/L 3 ERIFW : B 270 mL #hER, INE B/K MBS 1 000 mL, HhiE
WA R 3 mol/Ls B F/KH B 10 f5H124 0.3 mol/L,
313 WEIAH A0 LA HRA Z VWL, B L mL HERT 1 000 mL ZHE R4,
3.14  JEIAH BRI 0. 154 g K ZBREE M TE RS MA 1 mL FRR, H/KEARE 1000 mL,
3.15 WA PR AREL 16 g BElR S84 T 160 mL KA, A 13. 4 mL R F 40 mL H i, B4,
3.16 CAX EBEWE : 43 B & 160 mL 7K .2. 7 mL #:ER 1 40 mL i, 184,
3.17 SHUARAGEO MR G W EW (pH=9) :FRHL 5 ¢ IR (Na, B.O; + 10H, O) , /K i 8 I 2 7
% 100 mL,
3.18 9 E = EH BELEMOC-CL: 4l BE AR T 99. 0% I8 F 5°CHRAE
3.19 1.0 g/L FMOC-CI PR ¥ W : FREL 100 mg FMOC-CI, FH 75 B ¥ % 9 2 % & 100 mL,
3.20  EH B (PMG) K5 #E W i (Glyphosate, CAS 5, 1071-83-6, 4> 738 : C, HoNO, P) ; &4fi iF A% F
98.0%.
3.21  H B EE (AMPA) #% #E ¥ i (aminomethylphosphonic acid, CAS 5 1066-51-9, 43 T~ 1, :
CiHsNO,P) : 4l EAET 98. 0%
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3.22 [AfLRAAR 1,2-CUNPRH B 100 pg/mL KW

3.23 EHBEPMG) E F R (AMPA)bREMRE &1 (1. 0 mg/mL) : 23 HIREHH PRI 50 mg(£0. 1 mg)

A9 B (PMG) L& H R BERR (AMPAD AR UE 5 T S M SR, 23 T A — 2 B K (D&,

2 TR T IRE AR L A M IR T ST, AR 1 4,
me X P, X D,

— c (1)
K.
m, FTR K B i & B N 7 () s
mq Pl B FRAE &, B 2 5 (mg) 5
P, B il B 4B B (100 %6 =1. 00)

D,—— K% .00 g/ml);

C. P HEAE B W A9 (1. 0 mg/mL)
3.24 FHBEPMG) (& EEBERR (AMPAY IR G Fr i v () W - K 23 B BERL 1. O pg/ml 10, 0 pg/ml,
KT SCHRAE. AR 6 A .
3.25 [AMvEREAAR 1,2-CONY R BETAEE W : FK 4 AR 1. 0 ppg/mL 10. 0 pg/mL, & F 5CLR
BB 6 A .
3.26 HHBCECMG) HZFEBERR(AMPA RSP TEBE RIEFE, GAMN TR —E2HNEA K
HEF AR (3. 2O A FE AR N s TAER WK (3. 25) , A /K B BRC ] BGGE 2S Wk BE 00 TR & i TAR I R (%
LMV EY 0 ng/mL & 10 ng/mL) , B2 A ZESWE T/EBEBR S A RMRNR 1,2-CPNVREH
¥ 6 ng,
3.27 CAX FHE 73kt AG 50W-X8(200 H~400 B),H' ,0.8 cmX4 cm, f#f F AR EZ &
A, BB T,

7. AR AR ML CAX /e[ Bio-Rad Poly-Prep No. 731-6214 CA 94547, USA T, B [F] % Y 8 5 Fof /N AE
3.28 JKAHIEAE:0.45 pm,

4 {UEMIEE

YRR 1 BRI R AN BCA B (ESD B TR

B

[A] AR A IR

BLLHL AP 7 5 AMIE T 4 000 r/min, BLA 250 mL RO
AT

AEHESRE

5.1 iX#H&E
5.1 FMH . RENE. XK. EX.BEHR.EH

BAC TR HERE L2 200 g, B, B LA N 2.0 mm MR, 38 AT A 2SI, B 3 A5 R0 .
5.1.2 HE.MHE.LH.HE

R 2 N B BRI Y 200 g, SR SE B VIR R IR AT AT B I A SN, B3, ir 8]
FRid .

MR BRAT R4 29 200 g, 50K, 2 AT I 25 4 - 2 L B AR ot .

08 T AR A ORI KD 2y 200 g, iR 5] B AT S de N B 0, R B AR i

e - T T~ ~ N =N
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ML BT R4 200 g, MY R BE A TE SIS 2R N, B L AR AR AT
5.1.3 #.&8.F&H

M EL A R R L 88 B & AR S B G AR AT B B 40 2y 200 g, B EEIF I, B A TE S A R
[ 2 S e T
5.1.4 %

Wl AR RE D 200 g, AR E5 h 09RE SR T D B RE 34 50 A 45 dn BT S B R AT R A O T 2R R
J5 B TR 60°C By K R R 2 A G 85, B A B E IR . ERALET R BB 1Rk
R BT IR AR AN, B AR AR .
5.2 RAHERTRE

IR B BRI T — 18 CRGKRA, HR KA T 0C~4"CRAE. TERIFE M85 E 72 BB 1k
FE il 32 B e Bk A B ARk & W5k B 2 R AR L.

6 WMEHR

6.1 $2H

FRELZY 10 g B8]k R IR A 5 g K588 5] 0. 01 @ BT 250 mL BURLE L A7, i 100 pLL [A]
N NFF TR 10 pg/mL (3. 25), 11 100 mL K (GXHAEHBEN 0.5 h) .50 mL —&F &, &
20 min, J* 4 000 r/min B.0> 10 min, ¥ ERUKEBRHES 25 — R E O SREFIMA 50 mL K&
HRW—K, G LRKEE L FBHRA G BUE 4.5 mL % 10 mL SRR ZERAS 5, 1 0.5 mL B2 & A
TR 15 ,RA .
6.2 &t

CAX /PME(3.27)% 10 mL K IEALE - MA 1.0 mL 280, B 0. 7 mL CAX V&3 (3. 16) Wk Pk ™
W, A 11 mL CAX PRBE (3. 16O PRI U4, Vh B T 45°CUE e, 28 & 2T, 0 1 mL 5% R &

SN 3. 1T BRI OB pH 200 9 /o7 TR 2056 S UL IR 3. 1D A1 3 mol/L #hs
0.3 mol /L 4R (3. 12) Y pH % 9,
6.3 f74H

E‘X(ﬁ‘sAfT/ﬁIﬁf VW (3.26)45 1.0 mL fiIlA 200 pL 5% B R 2 0 i Wk (3. 17, IR 5], AR e &R
VWS A S B4 B 200 el 1.0 g/L FMOC-Cl INER (3. 19) , IRA), iR~ A7 fiT A 4k )
r“ U . K AT A AL S WA T 0. 45 pm SR (3. 28) , 4R IB0AH €20 33 - 5 BK R B a2
6.4 M=E
6.4.1 WiEBILEH
a) s AECetE, 150 mm X 2. 1 mm(NR) ,BE 5 pm A Y3
by VB VR T LER 1.

I WA/ )
B 8] /min
A A Bl B
0 20 20
5 70 30
8 95 5
12 95 =
20 20 %0
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¢) Wi :200 pl./min;

d Jﬂ:#ﬁgo [N
6.4.2 MRik&#H

a) B -HBEEE

by HA = B R

o) K Iy = 2 5O e I MRM 5

) SR EAT R BN Rl R X SR Rl R 8 TR IR T A AR T DA R R

FEIR BIAG T ELR , PR &1 5 DL % A
e) MIFHEAS) . FHAAEIGSDH AFAET (CUR) VB AME (GS2) , B H L E (D),
i1 B S5 WL IR (CEME N itk B MM AL, 2% FMEREEE X EREE T2 IR A

6.4.3 WHEBIE FRL/RiLE N RZHIE

iz BB 7 4B AH €00 - A IR BT 5 4% 1 DN A ot AR 5 A v AR P K (3. 2. 6D, Wi I 1 349 1 T AR 2 A
AR PEFE I Y, LG e AR AR A & . £ LR AR T 2 H B (PMG) & B B % (AM-
PAYWZH LR BB 435128 9. 2 min 9. 5 min, bRAEE R K IEBE R T E S WH & B R E B. 1,

TEAH R SEHG 25 PF T 5 1R P AR 00 49 5 A £ A I (6] 55 A M A 8 T PP X 07 8 4 B I ) i 22 7 £ 2. 5 0%
Z W 5 B 1 2% 21 43 R B 1 R AR S B S A o T AR P R B B AR R, AR R 2R
R 2 A RO I, UL AT B R O R A R AR X A 2GR

k2 TEHEHIEINBENEFEENRALTRE
AAX BT B/ O =50 =20 % 50 >10 & 20 <10
RV HHEFRZE/ 0D +20 +25 +30 +50

6.5 TARK

BRAIFESS, 4% BB AR IRAEAT .
6.6 #HRITHAMRR

FH 9 500 A0 L S8 3 3 (2D SR o 85 1 6 (PMG) U S B R CAMPAD 8% B W, 45 1
i R F A

_ CXCXAXA;XV
T Cy XA XA, X m X 1000

X = (2)

K

X——FEF R R4 53 5% B =2, B0 2 5 T 5 (mg/kg) 5

C—— R H il (PMG) 8 & 7 2 IR (AMP A bR TAE 3 I B9 W B, S0 98 e B Z T+ (ng/mL)
Co— WP AR VR B 50 9 ve B 2 T (ng/mL)

A——FEWR P BH B (PMG) 8l 2 2R BEIR (AMPA) 1 I TH 71 5

Ag—HE TRV AR i e T AL

V——F SIS R A B AR R B R 2 T (mL)

Co— Pl TAEVE T AR W, S0 A A Fi B8 Z T (ng/mlL) 5

A FEWE R Y 0 T 5

A BB (PMG) 5 2 5L B R CAMP A B o T AR 15 V8 19 06 1o AR

m——H R AR R R TR, B ()

AN H PR AR R E SRR A E R E R R BR(AMPA SRR R Z M.

7 WERMR. @K E

7.1 MERR
A% 5 0 s AR B < A5 P A s IR BR 2 0. 10 mg/keg, FoAfAE S A9 I 2 AR B 7 0. 05 mg/kg.,
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7.2 [OigE
ART7 A IH E  [] fi A  Hdie ILR 3
® 3 FRMRERBYRARHE

mwE/ IR LA SR T 1R/
HIE AR =2
g (mg/kg) (%)
0.05 74.0~104.0
EH B
0,10 69.3~106.0
(PMG)
0.50 78.0~108.0
RE
0,05 66.2~94. 8
B ERR
0.10 82.1~112.0
(AMPA)
0. 50 80.0~112,0
0.05 74.2~102. 4
YOH B
0,10 70.6~108,0
(PMG)
0.50 91.0~106.8
KAk
0,05 70.0~94.8
B ERR
0.10 73.1~110.0
(AMPA)
0. 50 70.4~102.6
0.05 69.2~96.0
EH
% 0,10 79.2~110.0
(PMG)
0.50 82.0~110.0
HE
0,05 67.2~98.0
B ERR
0.10 74.1~115.0
(AMPA)
0. 50 78.0~106,0
0.05 70.6~96.0
YOH B
0,10 78.4~109,0
(PMG)
0.50 74.4~98. 8
L5
0,05 72.8~101,2
B ERR
0.10 71.5~97.5
(AMPA)
0. 50 70.4~96.8
0.05 76.0~100, 2
EH B
0,10 92.0~110,0
(PMG)
0.50 76.4~116.0
A
0,05 78.0~96.8
3L R
" # 0.10 82.4~108.0
(AMPA)
0.50 74.0~94. 8
0.05 76.0~100. 4
EH
% 0,10 86.1~108.,0
(PMG)
0.50 78.0~110.0
o
0,05 72.0~96.4
B ERR
0.10 73.1~105.0
(AMPA)
0. 50 70.0~96.6
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= 3(8)
mwE/ IR LA SR T 1R/
HIE AR =2
g (mg/kg) (%)
0.10 72.0~112.0
EH
" 0. 20 70.5~106.0
(PMG)
1.0 75.1~105,0
Z ot
0.10 77.5~118.0
L LR
" # 0. 20 66.0~96.5
(AMPA)
1.0 71.2~104,0
0.05 68.0~108.0
EH B
0.10 69.4~113.0
(PMG)
0.50 64.0~106.0
R
0,05 73.6~102.0
B ERR
0.10 78.4~119.0
(AMPA)
0. 50 68.0~98.6
0,05 76.0~106. 8
EH
% 0,10 76.2~105,0
(PMG)
0.50 77.2~112.0
INE
0,05 68.0~98. 8
B ERR
0.10 74.3~110.0
(AMPA)
0. 50 70.0~108,0
0.05 72.0~112.0
EH B
0,10 82.1~105.0
(PMG)
0.50 78.0~110.0
B S
0,05 68.2~104, 4
B ERR
0.10 75.4~112.0
(AMPA)
0. 50 68.2~106,0
0.05 66.4~98.0
EH
% 0,10 78.6~110.0
(PMG)
0.50 70.2~106.0
%
0,05 67.2~96.2
B ERR
0.10 70.2~108.0
(AMPA)
0. 50 78.6~108.0
0.05 82.8~106.0
EH B
0,10 81.2~104,0
(PMG)
0.50 85.2~107.6
PR
0,05 74.0~110,0
L LR
" # 0.10 74.4~102.0
(AMPA)
0. 50 84.2~107.6
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= 3(8)
mwE/ IR LA SR T 1R/
HIE AR =2
g (mg/kg) (%)
0.05 74.0~92.4
EH
% 0,10 79.1~105.0
(PMG)
0.50 72.8~110.0
pea|
0,05 76.4~94.8
B ERR
0.10 76.4~107.0
(AMPA)
0. 50 70.0~93.0
0.05 73.8~94.0
YOH B
0,10 78.4~108,0
(PMG)
0.50 72.0~104.0
#F
0,05 66.4~94, 4
B ERR
0.10 75.3~112.0
(AMPA)
0. 50 68.0~96. 4
0.05 70.8~101.0
EH B
0,10 79.4~110.0
(PMG)
0.50 82.0~104.0
e 9
0,05 72.0~107,0
B ERR
0.10 74.8~102.0
(AMPA)
0. 50 72.2~109.6
0.05 70.2~108.0
HHB 0,10 86.5~121.0
(PMG)
0.50 80.2~110.0
AS
0,05 68.0~96.8
B ERR
0.10 68.5~114.0
(AMPA)

70.0~93.0
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M xR AV
& et:d i)
HPLC-MS/MS ({2 ¥ S X & ¢

a) MBS HEUS):3 500 V;

b)  FAAEII(GSD) ;50 Pa;

) KAHERES(CUR):20 Pa

&) FHEIRWHE(GS2) ;25 Pa;

e) BFURIRE(TEM):250°C;

D EHE X ERE . ERREDP) RS RER (CE) A= & 0 ECXP) (i E A
OHEEP) ILE A1,
F A1 EHBECEMG) .S REREBAMPAKESEEFX . EEEFI.DP.CE.CXP

FEEE T % ERE TR
% b7 DP/V CE/V CXpP/v EP/V
m/z m/z
. 392.0/88.0 392.0/88.0 63 30 16 8
HH B (PMG)
392.0/214.0 54 15 14 8
R RTR (AMPA 334.0/179. 1 334.0/179. 1 60 28 10 6
" s
334.0/112.0 48 17 10 11
1,2-CB¥ NV B H 395.0/91.0 65 29 14 6

D R ZHCRAE APIA000 B F S8 ME . BB K 36 AR R S AR N T RIS AW Rk B 1. 808
PR E AR AR KRS A .
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Mt &% B
(& R B )

FHEEPMG) 1,2-CPN EHEUS) . 2 B EBE (AMPA) IRE MiE RN E FEIE

iy

750
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j=h
% 3000
Z
2 2000
1 000
"
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{/min
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2 000 3 T g 392.0/88. 0
&
= 1500 ]
Z
2 1000}
500
Ol
1 2 3 1 5 6 7 11 12
{/min
1 915
BB
1 5001 392.0/214.0
£
U“
Z 1 0004
Z
E
= 5004
O « . -
1 2 3 4 5 6 7 10 11 12
{/min
2 295
] o
2 000 A FEBR 334.0/179. 1
& 1 500
£ 1 000
E
500
N ) A
0
1 2 3 4 5 6 7 11 12
//min
1 190
— .
1 0001 ZRIE ! 0 334.0/112.0
&
2 800
Z 6004
2
= 400
200
o o~
0 1 7 3 ] 5 6 7 12
7/ /min

B B.1 EHBEPMG) . 1,2-CPN EHBEUS SR EMEBAMPARERITEYRIEES FEIE
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Foreword

Annex A and annex B of this standard is an informative annex.

This standard was proposed by and is under the charged of certification and accreditation administa-
tion of the People’s Republic of China.

This standard was drafted by Shanghai Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China, Heilongjiang Entry-Exit Inspection and Quarantine Bureau of the People’s Republic
of China, Jilin Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of China, Jiang-
su Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of China, Liaoning Entry-Ex-
it Inspection and Quarantine Bureau of the People’s Republic of China, Hebei Entry-Exit Inspection
and Quarantine Bureau of the People’s Republic of China.

The standard was mainly drafted by Li Bo, Guo Dehua, Deng Xiaojun, Yang Changzhi, Wang Ming-
tai, Ding ’Tao, Wei Feng, Guo Chunhai, Jin Shuping.

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.

10
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Determination of glyphosate residues in food for
import and export—HPLC-MS/MS method

1 Scope

The standard specifies the method of sample preparation and determination of glyphosate and its me-
tabolite, AMPA residues in foods for export and import by HPLC-MS/MS.

This standard is applicable to the determination and confirmation of glyphosate and AMPA residues in

foodstuff of plant origin(wheat, barley, soybean, corn, rice, tea, vegetable, fruit, chestnut etc.)

and animal origin (shrimp, fish, poultry meat and honey samples) for import and export.
2 Principle

Glyphosate and AMPA residues are extracted from the sample with water and cleaned up with cation-
exchange (CAX) column followed by derivation with 9-fluorenylmethyl chloroformate (FMOC-CD).
The residual content is determined by HPLC-MS/MS, and quantified by internal standard method.

3 Reagents and materials

Unless otherwise specified, all the reagents used should be analytical grade, “water” is HPLC-grade

water.

3.1 Methanol: HPLC grade.

3.2 Acetone: HPLC grade.

3.3 Dichloromethane: HPLC grade.
3.4 Hydrochloric acid.

3.5 Potassium hydroxide.

3.6 Potassium dihydrogen phosphate.

3.7 Disodium tetraborate (Na,B,0; - 10H,0) .
11
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3.8 Formic acid.
3.9 Ammonium acetate.
3.10 Acetonitrile; HPLC grade.

3.11 20% (m/v) potassium hydroxide: dissovle 20 g of potassium hydroxide to final volume of
100 mL with water.

3.12 3 mol/L HCI, 0.3 mol/L HCI.

3.13 Mobile phase A dissovle 1 mL formic acid to final volume of 1 000 mL with acetonitrile.

3.14 Mobile phase B: dissovle 0. 154 g of ammonium acetate and 1 mL formic acid to final volume
of 1 000 mL with water.

3.15 Acidic modifier solution; dissovle 16 g of KH,PQ, in 160 mL water with the addition of 40 mL
of methanol and 13. 4 mL of HCI.

3.16 CAX mobile phase solution: combine 160 mL water, 2.7 mL HCI, and 40 mL methanol.

3.17 5% (V/V) borate buffer (pH=9) . dissovle 5 g of Na,B,0, + 10H,0 to final volume of 100 mL
with water.

3.18 9-fluorenylmethyl chloroformate FMOC-CI] : purity>>99% ,stored at <5C.

3.19 1.0 g/L FMOC-CI:dissovle 100 mg of FMOC-CI to final volume of 100 mL with acetone.

3.20 Glyphosate(PMG) [CAS No. 1071-83-6, molecular formula:C;HgNOsP . purity >>98%.

3.21 AMPALCAS No. 1066-51-9, molecular formula; C;H;NO;P]. purity >>98%.

3.22 Glyphosate 1,2-C®N™.100 pug/mL.

3.23 Stock standard solution of PMG and AMPA (1. 0 mg/mL) :accurately weigh 50 mg (£0. 1 mg)
PMG and AMPA standard in two polyethylene or polypropylene bottles, add appropriate volume of
water into the bottles to make a solution containing PMG and AMPA all of 1. 0 mg/mL. Calculate

m, , weight of water needed(g), as the formula (1), add 2 drops of HCI and mix thoroughly, these
solutions can be used one year when stored at <<5TC.

12
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Where
m,—weight of water needed,qg;
ms—weight of reference standard, mg;
P.—purity of the reference standard, (100% = 1.00);
D,,—density of water(as sume 1. 00 g/mL);

C.—concentration of analyte in the final solution (1.0 mg/mL) .
3.24 Mixture intermediate standard solutions: dilute stock standard solution of PMG and AMPA
(1.0 mg/mL) to 1.0 pg/mL and 10. 0 ng/mL with water, add 2 d HCI and store at <<56°C, assign a

shelflife of 6 months.

3.25 Working standard solutions of Glyphosate 1,2-C"*N"™ . dilute glyphosate 1,2-C*N'™ . (100 pg/
mL) to 1.0 pg/mL and 10.0 pg/mL with in water, store at <<5C, assign a shelflife of 6 months.

3.26 Working standard solutions: dilute the intermediate standard solutions(3. 24) and glyphosate
1,2-C"™®N"™ working standard solutions(3. 25) with water according to practical need (The reference
calibration range is 0 ng/mL~10 ng/mL). The concentration of glyphosate 1,2-C*N' in per working
standard solution is 6 ng/mL.

3.27 CAX columns: prepacked, disposable analyte preparation columns filled with 2 mL bed vol-
ume of strongly cationic exchanger, 8% crosslinked styrene divinylbenzene resin ( AG 50W-X8

(200 mesh~400 mesh), H*, 0.8 cm X4 cm [ Bio-Rad Poly-Prep No. 731-6214 CA 94547 ,USA .

3.28 0.45 pm film,

4 Apparatus and equipment

4.1 Ligquid chromatography egipped with electrospray ionization mass spectrometry.

4.2 Rotary vacuum evaporator.

4.3 Vibrator.

4.4 Vortex mixer.

4.5 Apparatus of SPE.

4.6 Centrifuge: 4 000 r/min equipped with 250 mL polyethylene or polypropylene bottles.

4.7 Nitrogen evaporator.
13
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5 Preparation and storage of test sample

5.1 Preparation of sample
5.1.1 Tea, grain, rice, corn, spices, herbs

Take about 200 g of representative sample, pass through a 2. 0 mm sieve, mix thoroughly and place

into a clean container as test sample, seal and label.
5.1.2 Sugarcane, orange, vedetables, chestnut

Sugarcane: peel off and cut into little slices, take about 200 g of the treated sample for quick-freeze
and pestle into powder, mix thoroughly and place in a clean container as the test sample, seal and la-
bel.

Orange: take about 200 g eatable part of the sample, homogenize and place in a clean container as
the test sample, seal and label.

Vegetable. take the representative portions from the whole primary sample. It is about 200 g, and
homogenize and place into a clean container as the test sample, seal and label.

Chestnut: take about 200 g edible part of the sample, smash and place into a clean container as the
test sample, seal and label.

5.1.3 Shrimp, fish, poultry and pork

Take about 200 g edible part of representative portions from the whole primary shrimp or fish or

poultry meat, homogenize and place into a clean container as the test sample, seal and label.
5.1.4 Honey

Take about 200 g of representative sample. The non-crystallized sample should be stirred well to
make homogeneous while the crystallized sample must be warmed under a water-bath at no more
than 60°C with the sample bottle covered tightly for prevention of loss of water, mix thoroughly
when all sample has melted, then cool immediately to room temperature. Take the prepared sample

into two sample bottles, seal and label.
5.2 Storage of sample

Shrimp, fish, poultry and pork samples are stored at —18C. Other test samples should be stored at
temperature ranged from 0C to 4C. In course of sampling and sample preparation, it must be taken
to avoid contamination or any factors which may cause the change of residue content.
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6 Procedure

6.1 Extraction

Weigh ca 10 g of the test sample (accurate to 0. 01 g) (but weigh the tea sample about 5 g) into a
250 mL polyethylene or polypropylene bottles, add 100 pL of working standard solutions of glypho-
sate 1,2-C"®N™ 10 pg/mL(3. 25 ), 100 mL of water, 50 mL of dichloromethane, vibrate for 20 mi-
nutes, centrifuge for 10 min at 4 000 r/min. The supernatant is decanted to another poly bottle. Re-
peat the extraction above with another addition of 50 mL water. And combined the supernatant solu-
tion, mix thoroughly, 4.5 mL of extraction solution is tranferred to a 10 mL polypropylene tube, add
0.5 mL acidic modifier solution(3. 15) to the tube.

6.2 Cleaning up

Transfer 1. 0 mL of solution above into the CAX column(3. 27) which has been preconditioned with
10 mL water. Resin of column must be saturated with solution and vacuum is not needed. Wash the
column with 0. 7 mL of CAX mobile phase solution (3. 16) twice and dicard the elutes. Elute the ana-
lytes with 11 mL CAX mobile phase solution (3. 16), collect the eluate with a 50 mL evaporate bot-
tle. Evaporate to nearly dryness at <<45C. Add 1 mL 5% (V/V) borate buffer (pH=9) (3.17) to
the bottle and dissolve the residue. If necessary, adjust pH to 9 with 20% KOH (3.11) , 3 mol/L HCI
or 0.3 mol/L HCI (3.12) .

6.3 Derivatization

Withdraw 1. 0 mL of working standard solutions (3. 26) to the tube, add 200 pL of 5% (V/V) bo-
rate buffer (pH=9) (3.17). Add 200 pL of 1.0 g/L FMOC-CI(3. 19) to all extract solution and the
working standard solution above, vortex mixture thoroughly, and derivate over night at room tem-
perature. After filtered with 0. 45 um film, the solutions are ready for determination by HPLC-
MS/MS.

6.4 Determination

6.4.1 HPLC operating conditions

a) Column; Cig, 5 pm, 150 mm X 2,1 mm (i. d. ), or the equivalent.

b) Mobile phase: table 1.

¢) Flow rate: 200 pL/min.

d) Injection volume;30 pL.
15
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Table 1—Gradient program of mobile phase

Ratio/ (%)
Time/min
Mobile phase A Mobile phase B
0 20 80
5 70 30
8 95 5
12 95 5
13 20 80
20 20 80

6.4.2 Mass spectral acquisition

a) lonic source: electrospray;

b) lonic polarity: positive mode;

¢) Monitor mode: multiple reaction monitoring;

d) Nebulizer gas, Curtain gas, Auxiliary warm gas, collision gas were nitrogen 99. 995% , before
use all gas flow must be optimized, the reference conditions is listed as annex A;

e) The pressure of IS, GS1, CUR, GS2, DP, CE also must be optimized, the reference parameters
and transitions for confirmation and quantititation is listed as annex A.

6.4.3 Determination and confirmation by HPLC-MS/MS

According to operating parameters of HPLC-MS/MS above, sample solution and the standard work-
ing solution (3. 26) are determined simultaneously. The responses of the analyte in the standard
working solution and the sample solution all should be within the linear range of the instrument de-
tection and quantified by internal standard. The reference retention time of PMG and AMPA is about
9.2 min and 9. 5 min repectively, MRM chromatograms of the standards are listed as figure B. 1 in

annex B.

Use the established LC/MS-MS parameters abve for determination, and calculate the abundance ratio
of two selected ion pairs of the sample solution and the standard working solution. If the retention
times of sample chromatogram peaks are consistent with that of working solution, and relative abun-
dance ratio tolerance is listed in table 2,it is positive to conclude that this pesticide do exist in the
sample.

16
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Table 2—Maximum permitted tolerances for relative ion intensities while confirmation

Relative intensity/ (%) >50 >20 to 50 >10 to 20 <10

Permitted tolerances/ (%) +20 +25 +30 +50

6.5 Blank test

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

addition of the sample.

6.6 Calculation and expression of result

Calculate the content of PMG or AMPA residue in the test sample by HPLC-MS/MS data processor or

according to the formula (2). The blank value should be subtracted from result of calculation above.

X = CXC, XxXAXA, xV
T C, xA; XA, xm x1000

=(2)
Where
X—the residue content of PMG or AMPA in the test sample, mg/kg;
C—the concentration of PMG or AMPA in standard working solution, ng/mL;
C;—the concentration of Glyphosate 1,2-C*N" in sample solution, ng/mL;
A—the peak area of PMG or AMPA in sample solution;
A,,—the peak area of Glyphosate 1,2-C**N" in standard working solution;
V—the final volume of the sample solution, mL;
C.,—the concentration of Glyphosate 1,2-C**N'™ in standard working solution, ng/mL
A;—the peak area of Glyphosate 1,2-C*®*N" in sample solution;
A—the peak area of PMG or AMPA in standard working solution;
m-—mass of test sample of final sample solution, g.
The result means the sum of PMG and AMPA,

7 Limit of quantitation(LOQ) and recovery

7.1 Limit of quantitation
The limit of quantitation (LOQ) of the method for tea is 0. 10 mg/kg, others are all 0. 05 mg/kg.
7.2 Recovery

According to the experimental data, the fortified concentration of glyphosate and AMPA in all kinds

of matrix are listed in table 3.

17
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Table 3—Recovery range of PMG and AMPA

Concentration/

Recovery range/

matrix Chemicals
(mg/kg) (%)

0.05 74.0~104.0
PMG 0.10 69.3~106.0
soya 0.50 78.0~108.0
bean 0.05 66.2~94. 8
AMPA 0.10 82.1~112.0
0.50 80.0~112.0
0.05 74.2~102.4
PMG 0.10 70.6~108.0
_ 0.50 91.0~106. 8

rice
0.05 70.0~94.8
AMPA 0.10 73.1~110.0
0.50 70.4~102.6
0.05 69.2~96.0
PMG 0.10 79.2~110.0
sugarc 0.50 82.0~110.0
ane 0. 05 67.2~98.0
AMPA 0.10 74.1~115,0
0.50 78.0~106.0
0.05 70.6~96.0
PMG 0.10 78.4~109.0
sweet 0.50 74.4~98.8
basil 0.05 72.8~101.2
AMPA 0.10 71.5~97.5
0.50 70.4~96. 8
0.05 76.0~100. 2
PMG 0.10 92.0~110.0
0.50 76.4~116.0

pig muscle

0.05 78.0~96.8
AMPA 0.10 82.4~108.0
0.50 74.0~94.8
0.05 76.0~100.4
PMG 0.10 86.1~108.0
0.50 78.0~110.0

fish
0.05 72.0~96.4
AMPA 0.10 73.1~105.0
0.50 70.0~96.6
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] ] Concentration/ Recovery range/
matrix Chemicals
(mg/kg) (%)
0.10 72.0~112.0
PMG 0.20 70.5~106. 0
1.0 75.1~105.0
tea
0.10 77.5~118.0
AMPA 0.20 66.0~96. 5
1.0 71.2~104.0
0.05 68.0~108.0
PMG 0.10 69.4~113.0
0.50 64.0~106.0
spices
0.05 73.6~102.0
AMPA 0.10 78.4~119.0
0.50 68.0~98.6
0.05 76.0~106. 8
PMG 0.10 76.2~105.0
0.50 77.2~112.0
wheat
0.05 68.0~98.8
AMPA 0.10 74.3~110.0
0.50 70.0~108.0
0.05 72.0~112.0
PMG 0.10 82.1~105.0
0.50 78.0~110.0
maize
0.05 68.2~104.4
AMPA 0.10 75.4~112.0
0.50 68.2~106.0
0.05 66.4~98.0
PMG 0.10 78.6~110.0
0.50 70.2~106.0
orange
0.05 67.2~96. 2
AMPA 0.10 70.2~108.0
0.50 78.6~108.0
0.05 82.8~106.0
PMG 0.10 81.2~104.0
0.50 85.2~107.6
chestnut
0.05 74.0~110.0
AMPA 0.10 74.4~102.0
0.50 84.2~107.6
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Table 3 (Continued)

] ] Concentration/ Recovery range/
matrix Chemicals
(mg/kg) (%)
0.05 74.0~92.4
PMG 0.10 79.1~105.0
chicken 0.50 72.8~110.0
muscle 0.05 76.4~94.8
AMPA 0.10 76.4~107.0
0.50 70.0~93.0
0.05 73.8~94.0
PMG 0.10 78.4~108.0
0.50 72.0~104.0
shrimp
0.05 66.4~94.4
AMPA 0.10 75.3~112.0
0.50 68.0~96.4
0.05 70.8~101.0
PMG 0.10 79.4~110.0
0.50 82.0~104.0
honey
0.05 72.0~107.0
AMPA 0.10 74.8~102.0
0.50 72.2~109.6
0.05 70.2~108.0
PMG 0.10 86.5~121.0
0.50 80.2~110.0
ginseng
0.05 68.0~96.8
AMPA 0.10 68.5~114.0
0.50 70.0~93.0
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Annex AP

(Informative annex)
API 4000 HPLC-MS/MS Operating condions

a) Electrospray capillary voltage(IS): 3 500 V;

b) GS1:50 Pa;
¢) CUR:20 Pa;
d) GS2:25 Pa;

e) lon source tempeture: 250C ;

SN/T 1923—2007

f) Transitions for confirmation and guantititation, DP, CE, CXP, EP are listed as table A. 1.

Table A . 1—Transitions for confirmation and quantititation, DP, CE and CXP

Transitions for Transitions for
Compound confirmation quantititation DP/V CE/V CXP/V EP/V
m/z m/z
392.0/88.0 392.0/88.0 63 30 16
PMG
392.0/214.0 54 15 14
334.0/179.1 334.0/179.1 60 28 10 6
AMPA
334.0/112.0 48 17 10 11
Glyphosate 1,2-C"*N'" 395.0/91.0 65 29 14 6

1) the equipments and their types involved in the standard method are not related to commercial aims,and the ana-

lysts are encouraged to use equipments of different corporation or different type.
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Annex B
(Informative annex)
Selected ion chromatograms of PMG, Glyphosate 1,2-C'*N'® , AMPA standards
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Figure B. 1—Selected ion chromatograms of PMG, Glyphosate,1,2-C'*N'® and AMPA standards
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