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Fast determination of glyphosate and aminomethyl phosphonic acid
residues in tea by QUEChERS and UPLC/MS/MS
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KRB AR BEAT B JE 2B, R A CORTECSTM UPLC® Cy4. &
EESB.LERE ABTEALEEXNEMN AREREE,
FH B A R PR BB R 5~500 pg/L AERKEX R R,
ABE AR KT 0.999. 3% F ik dte b IR A 10 pe/kg. £ F R
H 30 pg/kg. £ F A 30,100,500 pg/kg 3 AR AR T8
FHMAR T AR RS, EH B EA 9. 5% ~
93.5% AT AF R E A 4. 1% ~T7. 2% 5 F L BB 49 = K
FH99. 2% ~102. 4% Aa st AR AR £ A 3. 4% ~8.3% ., %
kWA ML AR e AR L EN TR E
BeAe P RARBR R B B 0y Bl bl 2,
KBR:RHARMEE  SHEAE:; > RBAAER; EH
B 5 BT AR AR B

Abstract: A method was developed for determination of glyphosate
and aminomethyl phosphonic acid residues in tea by QuEChERS and
UPLC/MS/MS. The samples were extracted with water and cleaned
up with dispersive-solid phase extraction. The target analytes were
separated by CORTECSTM UPLC® Cg4 column with gradient elu-
tion using acetonitrile and 0. 1% ammonium hydroxide solution as
mobile phases. Negative electrospray ionization with multiple reac-
tion monitoring mode was used in the detection. Internal standard
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method was used to determine the results. The linear ranges were
to 500 pg/L. The limit of detection (LOD) of this method were
10 pg/kg. and the limit of quantitation (LOQ) were 30 pg/kg. The

recoveries of glyphosate and aminomethyl phosphonic acid were
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90.5%~93.5% and 99. 2% ~102. 4% respectively, with relative
the standard deviations of 4, 1% ~7.2% and 3. 4% ~8. 3% at three
spiked concentration levels of 30 pg/kg, 100 pg/kg and 500 pg/kg.
The simplicity, sensitivity and good precision of the method made it
be well suitable for determination of glyphosate and aminomethyl
phosphonic acid residues in tea.

Keywords: UPLC/MS/MS; QuEChERS; glyphosate; aminomethyl
phosphonic acid
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1.1 g8

8 R OB AH 0 33— B IR BT Y - Acquity™ /Xevo™ TQ-
S &4, 3% [E Waters A

LKA : A10 R, 3 E Millipore 28 7] ;

75 0 L. Thermo Scientific Sorvall Stratos % 3] , 3
Thermo 2\ 7 ;

PTER G : WH-861 %], REHEMELRKFH
MRATH .,
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LN gl R Merck 24 #]

HK A%, 22 [E TEDIA A ;

Coo MR B30« b9 22 B L 2 AU AR A IR A 5

TR BRER B « 43 B 2, [ 24 4R A1 Ak 22 3 700 A BR A ) 5

B K Oy Milli-Q RGE8libK .
1.3 trEREEH

TP (Al =98, 0%0) 5 P R B R (4l =98, 0%0) .
1,2-"CP N 2 H B AR (100 mg/L) : % EF Dr. Ehrenstorfer
GmbH /A #] ;

T i R 2 R S TR R 0 A o I V) T AR - 43 0 o A AR
B 10 mg HEH B B 2 LB R AR ol S o R T 10 mL 25 5
e, FHKE 25 LR 1 mg/mL (19 5 H i K 24 R L 9 A
AW (— 18 CARAE) o 43 ) 1 B WA B 3 TR A o4 V5 VR 4%
100 L F 10 mL 25 #5645 2 20 5 TE )
10 pg/ LA [i] v BE A4 TR A A5 E V8 W T B 7 P K s B I 3R
T b o T W AT IO
1.4 (UFEEHE
1.4.1 @840 3% Waters CORTECSTM UPLC®
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B .25 Cs i RERRL .5 pLs Hi#k :0. 3 mL/min; i 3h4H:0.1%
SR (A, I (B R )F:0. 0~1.5 min, 5% B;
1.5~2.0 min,5% B~90% B;2.0~2.8 min,90% B;2. 8§~
3.0 min,90% B~5% B;3.0~4.0 min.5% B, A<HF5E 455
& # Waters CORTECSTM UPLC® Cpe 4 (2. 1 mm X
100 mm, 1. 6 pm), Waters ACQUITY UPLC BEH Cy £
(2.1 mm X 100 mm, 1. 7 pm), Waters ACQUITY UPLC
BEH C;s (2. 1 mmX50 mm, 1.7 pm),Waters ACQUITY
UPLC BEH Cy#:(2.1 mmX 100 mm, 1.7 pm), Waters AC-
QUITY UPLC BEH Cg#:(2. 1 mmX 50 mm, 1.7 ym)5 ffi AR
[F] 7505 0 R A 1 €4 335 A 4 B R TR R 2 T R BERR AL G )
142 Fuigstt & FRAGN X g 7 7R
(EST ) 2 J2 J Wi 2 =X o 8 1 By 150 °C5 B Mk
Jp—2.20 KV, By R A0 = D 800 L/h, B ¥ AR E K

450 °C . ARWFSE R AU sh i 5 00 O =0k = H 9 N 0 L
B fb & A 1 A TS 43 B E MS Al MS/MS #5550 4%
FL A P00 BB A B 1 38 X L H R R RIG 4RE B A Y
RW A 4% 3 e HE T3 S 40
1.5 BIREFHZE
15,1 JREC FREL 5 g ZAAEF 50 mL B0t A
WK 5 pg/mL B9 N AR 20 pL, BCE 1 min J5 00 A
20 mL 7K, #8742 IX 10 min, @& #3505 B R AR L.
1.5.2 #Hfb 4% 200 mg Cis AL A L3R 48 OB R
i€ 3 min, B0 5 FIFWGE 0. 22 pm ALIEEE S . F UPLC—
MS/MS X F43#7 .
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(2.1 mmX50 mm,1.7 pm) Fl Waters ACQUITY UPLC
BEH Cg#:(2.1 mmX50 mm, 1.7 pm) A& & 1204 9 1
SR T I B R AR SRR R R AR AR L S L 7E G T
Cos (035 M I €635 04 (19 46 2 JE % 7™ &, i CORTECSTM UP-
LC® Cpy o AT SOkl R 047 i ZE KB TR B M 4 1R F
AT LLARAHIR 5 0 WO L Y 4 B9 R % B o B 7 R I e v A
A0 TR B R S T O Ak S R G T . R, AR F 9 R
Waters CORTECSTM UPLC® Cyg; #: (2. 1 mm X 100 mm,
L. 6 pomn) {0 AL X RE F EAT 00T . (0 B LA 1,
2.2 REFHHRL

T R 2 SR B R AR 2 Y R T S LR 1.
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Table 1 LC—MS/MS parameters for glyphosate and amin-

omethyl phosphonic acid

[&=g7] WIE X m/> HEFLBIE/V  RETERERE/V
o 168.03/80. 99 38 14
FOH B

168.03/62. 98 38 18
P 109. 97/80. 89 * 40 12
o H AL

109.97/62. 99 40 14
1,2-BCHBN 171.03/80. 93 36 16
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2.3.2 HALKMFM AL TR R RO R AR A I
73 B8 ] PSA L Cos FIT 88 85 AL B XT 2K 04 i 247 ¥4 5 1
B 55 R R W] PSA B H LR I Cro v A0S 47 - T A7 5 B0
BT TRl T B R A o B — S IR . R AR
B SR Cos WAL B X 25 M SR OB UE A7 14K
2.4 ZHMFRGHRIMESR

B B o 2 5,50,100,250,500 pg/L ) — R IR HEIR
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The chromatogram of glyphosate and
aminomethyl phosphonic acid

VTR 20 T SRR 3 — R T A0 AT L A BAR B 1 2
P [0 9 5 AR R A 2 B0 L3R 2. SR F I RO A
FHJEBR IR A 25 7E 5~500 pg/L B e BE Y0 Bl N 2ot 6 R R 47,
AR B r ¥97E 0.999 DL B 40 4% 3 55 M L A0 10 £5 15
L i | = L A S Rl T R i ]
10 pg/kg. sE LR 30 pg/kg(£ 2).,
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Table 2 Linear equations and correlated data of glyphosate

and aminomethyl phosphonic acid

XA MR, LR/

& LTtk N
Br (ugeke D (uge kgD
o Y=3519.02x+1 533.210.999 9 10 30
ZHEBIR Y=2 293. 942—572. 431 0.999 2 10 30

2.5 [EIWEIRE

3 S FE B 0 2% R 5T R I 30,100,500 pg/kg
3 T VR 3 KT 19 T T A A R B R R 2R A AR HE T T
AR B8 7 Uk AT WAL FR L 4% VR B KO I BT I AN A R L R IR
RN H ISR 3, S5 T BE R . 90. 596 ~
93. 5% MIXF bR MEM 22 4 4. 1% ~7. 2% 5 & B FE W R 10 (8] i
HH99.2%~102. 4% X FRAEMZE R 3. 476 ~8.3%,
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Table 3 Results of recoveries of glyphosate and aminometh-

yl phosphonic acid (n=3)

\ I AT LR
s e i / - —
e gy VIR AR R/ A
. % /% % W%/ %
30 90. 5 7.2 99. 2 6.4
100 93.5 4.1 102. 4 3.4
500 92.9 6.1 100. 5 8.3
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AR A 2% ik 7 A R0 00 B Rl 00 E A A I 2 R DL R
CREH B+ 2 BB 11, 3R 4 451 . SN/T 19232007
G0 R R M - R R R ) 1Y B A i (0. 73 mg/kg)
SRR G s R 0 A R Bl O B R D 1Y A
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Table 4 The testing data of glyphosate and aminomethyl

phosphonic acid mg/kg
oy SN/T 1923—2007 A BF58 )
HH / 0. 65
2 SR 0.73 0.10
HEH Y CREH I+ 2P SRR 0.73 0.75
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