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Determination of glufosinate, glyphosate and their metabolites aminomethyl
phosphonic acid residues in drinking water by ultra performance liquid
chromatography triple quadrupole mass spectrometry
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LIU Qiang-Xin, WEN Jia-Yu, SHEN Xiong-Ya

(Greentown Agricultural Testing Technology Co. Ltd, Hangzhou 310051, China)

ABSTRACT: Objective To establish a rapid method for determination of glufosinate, glyphosate, and its
metabolites aminomethyl phosphonic acid residues in drinking water by ultra performance liquid chromatography
triple quadrupole mass spectrometry (UPLC-MS/MS). Methods The analytes were separated on the Dikma
Polyamino column (2.0 mmx150 mm, 5 pm) using acetonitrile and5 mmol/L ammonium acetate -ammonia solution
(pH12.0) as a mobile phase for gradient elution, and then determined by tandem mass spectrometry in negative
electrospray ion source mode under multiple reaction monitoring. The quantitative determination was performed by
external standard method. Results Glyphosate, glyphosate, and aminomethylphosphonic acid had good linear
relationships in the concentration ranges of 2.5-100 pg/L, 5-200 pg/L, and 5-200 pg/L, respectively, and the

correlation coefficients (r*) were all greater than 0.999. The limits of detection were 1.0, 2.0, 2.0 ug/L, and the limits
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of quantitation were 2.5, 5.0, 5.0 pg/L, respectively. The recoveries of glufosinate, glyphosate and aminomethyl

phosphonic acid at the 3 standard levels were 93.6%-102%, and the relative standard deviation (RSD) was

4.47%—-7.15%. Conclusion The sample of this method does not require derivation. Itis simple, accurate and

reliable, and can be used for the rapid detection of glufosinate, glyphosate, and their amino acid metabolite residues

in drinking water.

KEY WORDS: ultra performance liquid chromatography triple quadrupole mass spectrometry; glufosinate;

glyphosate; aminomethyl phosphonic acid; drinking water
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KT AR, M BUR AR &4, K&
SEVHIER, AKZ N, MRk 2 57 Bt 21
Ky, BEA EIRAEIERY, A L 80%LL LB 5k
FKBTRA G, FEERIREZFFHE R DA AL E T 3#
BV DA M, R EWHIEMA T GB 5749-2006
CAEERMK BERMEY , ETETHORE N
0.7 mg/LPl, Rty —Fh a8 . oedf . Dok, REUER
AT LA ] Bt 0 A 9 RO K H s TRl R A g 2 R
J# M2 (aminom ethyl phosphonic acid, AMPA)#% i Fll ¥ £
B BB AN Jr s, AR TR AR K I 2 e G SR At B B
AR AR o

EAl, B B R R LA A B LR R I
A M%7, (gas chromatography, GO, 8§ &% (ion
chromatography, IC)™® & #H {43 ¥ (liquid chromatography,
LO) S AR %9 (gas chromatography-mass spectrometry,
GC-MS®, ¥k il 1 #:(liquid performance chromatography-
tandem mass spectrometry, LC-MS—MS)[Q'HJ% o HITFEHBE.
LRI T SRR Y A SRR ML A W, AT ORI A
LA R, MEH R, SboeemE @ELA, 168 M A B
VA TR ER, ELURI A0 63 RO 6135 T 0 88,
DEEGE AN YOG BRSNS A TR, PR R
T 3 AT A RN A B R SRR R IR 4 5T A T A SR AR e A 7
MR AR, AR SO BTG, R R AR, 8 g i Xt
W () B bR R e SE O B B B e M, O B R BUEARR,
T SRR, @ 2, HAh 25— a] Ge X
R T B AR OR R R, JUHRT = pH )

CREAE R B, R R . O R R i WA
1% FR IR 04 T R D E O H AT SRR R BT
AE o L TR 5 SR € 35 s B i 200 5 K o
AR | Il S LA A R R R B B I T AT
B,

ABFGEHE ST T — BB P L A I 5 2 3 TR
KRR | R IR S A QI T SR IR RR A Y ik,
IO E, 2O IR UE R, R A O TR,
PR R, R R, AT AE UOT K A R L
I B LA O BRI E , AR S M AR H A AR
ME%,

2 MHEREE

2.1 UER5IH

LC30A A 73 AH {1 3% 8050 = i U AT o 3 4 S (1. L it
FETI, HABHA ), ACQUITY UPLC-Cs(2.1 mmx
100 mm, 1.8 um, 3E[E Waters /A #]); ACQUITY UPLC-T3
(2.1 mmx100 mm, 1.8 pm, 3[E Waters 2\ A]); Dikma
Polyamino 24241 (2.0 mmx150 mm, 5 pm, il SR,
Milli-Q R 4fi /K AN (5 [ 25 BRI LN ¥

s (Frikal, 2 EFEI CHIRAR); S (G,
TEE CNW BHEAH]); drifEsh T BE(CAS 5 1071-83-6)
o4 F B B R (CAS 50 1066-51-9) . % 4% JB (CAS %5
77182-82-2)(4liJ3>98%, # ¥ Dr Ehrenstofer 23 ).

SEBREE S R R AT K
22 ZEWTEE
221 AR AR

FRECEC R . BT . 2 SRR AR v i TR Ak
fif B B 200 mg/L FRUERE AR, 4 °C FIRTEFEH . bR
MR ECil: R Ak AR R 6 ARk B bR Y, =gk
BER 2.5~100 pg/L, BB, ZH MR 5~200 pg/L,
PUHBPLAL
222 HRwEaE

B 1 mL ZKAERL 0.22 pm 7K JERF EALIINGE .
223 &Lt

{634 Dikma Polyamino ZJE4E(2.0 mmx150 mm,
5 um); PEREREE: 10 uL; AEiR: 30 °C ; HiEE: 0.2 mL/min; ¥
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A A: 2% B: pH 12 1 5 mmol/L Z FR%E:-% /KGR
(5 mmol/L ZBREWW, MUK pH 2] 12), WEREET
“4: 0 min, 80% A; 0~4 min, 80% A~ 20% A; 4~6 min, 20% A;
6~13 min 80% A,
224 Rk

RH ESI JE6 2 TR, X AL, 15
FIMESHANR: BAEHEIE 4.0 kV, FHE 3.0 L/min,
JN#S AR 10.0 L/min, Heat Block i 2 400 °C, DL &R
250 °C, Interface JESE 300 °C, HAMEFIESHILE 1.

3 HER5HH

3.1 FgEHMHK

FOH IR | HY R R AN A IR LR BRI AR, B
Tk, 7E R 55 B IR TR TR B M-HT 1Y 8 11 .
B, e TR T e B b . BT e . 2 BRI R
FEE T4 miz 180.2, 168.3. 109.9; 43 4l%F miz 180.2
168.3. 109.9 FHFATF & F4I4H, FRBIXT N B+ &+ 471

N m/z 95.0, 136.2; 63.0, 80.9; 63.0. 80.0; XfHifkpk. i
H M N 2 R RL IR R 0 B X miz 180.2/95.0, 180.2/136.2;
m/z 168.3/63.0, 168.3/80.9; m/z 109.9/63.0, 109.9/80.0 17
QI fWiEri I, REAESF Q3 i i A&k S ik,
BERAEN S SEOLE 1, BN BHE . B
W NS . Heat Block /% . DL &R | Interface
WAL, 15 8RB FIRSEOU 2.2.3 g4 4.
3.2 REEHFHMK

SE W T ACQUITY UPLC-Cis . ACQUITY
UPLC-T3, Dikma Polyamino ZJEHEXIHEELHE . FHBE. &
RS IR IR 1 43 B AR, T s M SR FH 2 R 2 W e - K s
W SKIRLEFAI: 78 C18 AHFN T3 A LRCA R, 1ERIE
Se, I HHRE, Pk Cg AL T3 At fbiml . woH . &0
LIRS A PR VE . BRSSO L S b T 1z
ML, XK AR AR M o A BT R DR B OR, TR
CRAHT, GEREI: FLEE OB 2 H SLRERRTE Dikma
Polyamino Z 54T/ B RCHRAT, IERIZREIXTFR(LIE 1),

&1 EEB EHBE. SRERBOREEGSH
Table 1 MS conditions of GLU, GLY, AMPA

EY BFXH () QiM% LR/ V Tl F R/ V Qs-f % L& /V
TR 180.2/95.0%, 180.2/136.2 19.0, 11.0 16.0, 16.0 18.0, 26.0
HOH 168.3/63.0",168.3/80.9 22.0,11.0 21.0,16.0 31.0,24.0
2 LR R 109.9/63.0%,109.9/80.0 26.0,27.0 23.0,26.0 33.0, 35.0
HooE BT,
GLY
A GLY GLY C
" »~
-
i T N e — e ———— - s
0.50 0.75 1.00 125 0.50 0.75 1.00 1.25 75 80 85 9.0
FI AMPA 'Il “ AMPA
> AMPA
< -~
3 A ‘l‘: B ”[‘ c
i | |
B | |~ |||
.| | J A J \
0.50 0.75 1.00 1.25 0.50 0.75 1.00 1.25 65 70 75 8.0
GLU GLU
GLU
» C i
— "f\\—.————.—.—._,‘_
1.00 1.25 0.50 0.75 1.00 1.25 65 70 75 8.0
I [8] /min

TR A TEeRlE ., B AN IEEIRTE Chg IR, BREERWE . FOH . 2T SEBERRTE T3 FEEIGHE, CRuml . SO . 2 SRR
TERHEAE BRI LRI,
Bl REEEwE. BOHBE. R AERERRTE AN ] G b A

Fig. Chromatogram of glyphosate, glyphosate and aminomethylphosphonic acid on different chromatographic columns
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T AR T MWK . OG- R . NG - iRk
SRUKVE 3 P ShAR R R0 Rl . SOH I . A SR
BB ROR, G5 REW: OG- R - E KR AE M T sh
M, R ROHBE . ST LR 1 RIS BEXTAR, i
Sy, [ EEA B R 0 5 25 B R A L R AR A 5 41 43
SRR RS R N, TR PR bh R . e S 5]
SR 454 7 Dikma Polyamino 28 JEA: (4% 4l, 75
A pH=12 i 5 mmol/L Z.BREL-Z /K I I TN 2 &40 BE Ve e,
VR I 2.2.2, W 2 ATAE H, e, B, &
L BRI T AR BEXT AR, 43 B AT
33 FHAEMNKUER, EER. LMSEE

6 i BR (limit of detection ,LOD)HHf & i 1 A WiFE A%
INFR AR E, BERE TN 3 A (S b, s BEBR (limit of
quantitation, LOQ)HY A R i il AN W AR bR A e B, i

SR 10 FEEMREL(SIN) . 7 2.2.2 Fil 2.2.3 {UAS 514 Rk
FEAT T, BN BTN ST SRR A VR B TR Y
M AT IR DGR, S . RIS . 2 H SR
Rt BRI OC R B R 2.
34 FENERESHEERE

5 % 0 YA R 3 2o A R S VA [ A S 6 Y [T iR
KR, NGB WL R — R B TU I 6 YR DGR A X
PR 2 (relative standard deviation, RSD)3KAS, Wik
BEA A AR, 2 e m IR, 10 e | M. nim
A FRIEIR 22 M 25 SR L3 3. AR 3 W LB B vk i
BEWE L BT S REBEIR 1 IR EE N 93.6%~102%, K
JE RSD fHAE 4.47%~7.15%, £ GB/T 27404-2008 {55
R A S S AR I ) I g [m] R
A 25 T 20K

A GLY
GLY GLY ¢
B » -
N
(g - et r——
1.0 15 20 25 3.0 40 45 50 55 6.0 65 7.0 75 80 85 9.0
i
AMPA ’ AMPA
D o~
< A AMPA B |1~ C“
B \» 1 |
s J I |
= j J
40 45 50 55 6.0 65 70 75 80 85 9.0 95 65 70 75 80
GLU GLU
B
~ C x
GLU
A
-
— ‘A\ —
45 50 55 60 65 7.0 75 80 85 9.0 9.5 10.0 65 70 75 80
[} 8] /min
TE: A REERE . TETRE . P IR 2K B @I I BB e . RO EH IEBEIR A L) - PR R (I 1R],C: RERBE .
HBE . W BERRAE C G - 2 BREE-ZKIR IR FEaik .
2 FEEWE. FHBE. AW IEBERRAEAN IR G S AR E i Ak
Fig.2 Chromatogram of glyphosate, glyphosate and aminomethylphosphonic acid in different mobile phases
F2 HOEHZZLMSIE. HXARY
Table 2 Linear equations and correlation coefficients of standard curve
e LRMETE R/ (ug/L) Py A FR R o R/ (pg/L) FE HEBR//(ng/L)
T B 2.5~100 Y=7356.2X+2163.2 0.9991 1.0 2.5
ey 5.0~200 Y=5291.3X+1865.8 0.9992 2.0 5.0
a8 WK IPER 5.0~200 Y=5788.2X+1609.3 0.9996 2.0 5.0
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Table 3 The experimental results of the spike recovery and RSD

oy e W e (E A RSD/%
/(ug/L) /(ug/L) %

25 2.34 93.6 6.59
R 5.0 4.74 94.8 5.42
25.0 24.41 97.6 4.47
5.0 4.76 95.2 7.05
FH 10.0 9.79 97.9 6.56
50.0 51.00 102 5.67
5.0 470 94.0 7.15
S H LR 10.0 9.64 96.4 6.23
50.0 50.50 101 5.63
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-SRI IR E e, B OISR 08, 20
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