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Determination of 13 kinds of sulfonylurea herbicides in water by on-line
solid phase extraction-ultra-high performance liquid chromatography-quadrupole
linear ion trap mass spectrometry
YU Lin, XU Feng™ , DAI Qian-zi, FAN Miao-li, SHEN Yi-bo
(Taihu Basin Hydrology & Water Resources Monitoring Center ( Taihu Basin Water Environment
Monitoring Center) , Wuxi 214024, China)

Abstract: The method for detection of thirteen kinds of sulfonylurea herbicides, including metsulfuron-methyl,
thifensulfuron-methyl, nicosulfuron, chlorsulfuron, ethametsulfuron-methyl, bensulfuron-methyl, chlorimuron-ethyl,
pyrazosulfuron-ethyl , oxasulfuron, triasulfuron , sulfometsulfuron-methyl , prosulfuron and primissulfuron-methyl,in water is
established by using on-line solid phase extraction ( SPE) -ultra-high performance liquid chromatography-tandem mass
spectrometry ( UPLC-MS/MS) with linear ion trap technology. Water samples are firstly filtrated by filter membrane,
enriched and purified by HLB cartridge, then separated by Kinetex C,5 chromatographic column, and eluted in gradient
with acetonitrile and 0. 1% formic acid aqueous solution,respectively.The water samples are detected by HPLC-MS/MS
in electrospray ionization source for multiple reaction monitoring of positive ions-information dependent acquisition-
enhanced product ion ( ESI+-MRM-IDA-EPI) mode,and the EPI library and external standard method are employed for
the rapid confirmation and quantitative determination. Experimental results show that this method has a good linearity in
the range of 2.0 ng-L™" to 50. 0 ng-L™"'(r=0.998).The recoveries are in the range of 71.4%—111.2%.The relative
standard deviations range from 2. 7% to 10.3% (n=6).The limit of determination is between 0.4 ng-L™" and 0. 6 ng-L™".
Matrix effect is =17.9% to 13. 8%.As this method is used to detect the water in Taihu Lake,the other 11 sulfonylurea
herbicides can be detected with the exception of etherbensulfuron and fluorosulfuron.
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[ A 26 LR 48 (LHX - xt, % + PAL) ; Oasis HLB
Direct Connect HP 7E £k [ AH A B AE (2.1 mm x
30 mm,20 pm, 3 [E Waters ) ; Kinetex C,q A 3% #
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2.1 HmRESHLIE

ARG NRAELR TAKT 0.5 m A REKHEE
250 mL A EHEES P, 4 CR ML, E 10 mL
FEMTF 0.45 pum i 3 DU 9 2 95 08 2 u& J5 B L
Rl
2.2 TELEMEENEG

LR ARG A 2 4 HLB £ 4 B AR A
ok USRI 4 N7, 2 A4S HLB 7826 [ AHAEHL
FE(SPEL, SPE2) 47 f# I, 7€ SPE1 kMt 73 #r i
SPE2 FFIGTEAL VB AR ML, VB A SHEK, )
B A EE, EFARBUN 1.0 mL, 230 1 i) H] R
7 min, BPRA 1 AZSIEI 1R 2.3 F1 4.5 F16 3%
P PRS2 0 1 F 6.2 T3 4 il s iESE,
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SPE1 2&f4: G AL ( BARZS A 1121) B [E] 2 min,
Pt 1.0 mL/min( B) ;P (1121) Bf[E] 1.5 min, 3
4 1.0 mL/min; FAE(2121) BFJE] 3 min, K
1.0 mL/min( A) ;#k¥E(1121) BFE] K 1.0 min, #i &
1.0 mL/min (90% A+10% B) ; ¥ I &R 25 Ny
2221;SPE AR BIEUE (2121) BFHAE]DH 1.0 min, i
N 2.0 mL/min(50% A+50% B) .

SPE2 2% 4. i 1k i IR IR 25 O 12115 F- i oy
1211 BFER 221053k BE 0 1211 BRI 22225 4
BRI VER 2211 ; B[RRI &[] SPET 4544,

2.3 WEEE-RISEG

Vel & WAl 0. 1% W R K (A) . 2
(B) ;LA 0. 4 mL/min; #1465 3 sh A1 EL 4518 20%
(B) ,{#4% 0.5 min, 5.0 min 7} % 95% (B) , {445 3|
6.0 min,6.2 min %} 20% (B),8.0 min 5%, #F
Ui 40°C

T A - S U Ay F IS 55 F B U (ST, AT
A (Curtain Gas) K 35 psi, B4 S ( Collisin Gas)
High , & F4L.H JE (TonSpray Voltage) & 5 500 V, Ji
1R JE (Temperature ) & 550°C , 1155 < (Ton Source Gas
1)~ 50 psi, i Bh 0 #4 < (Ton Source Gas 2) N
55 psi, Kl 7y X 22 B N W ( MRM) 1F B 11,
77 2 H 43 BE 13 (Scheduled MRM) |, A6 1 77 11
(MRM detection window ) & 60 s, ¥4 i} [A] ( Target
Scan Time) 4 0.3 s,

LB T BF S50 6 MRM JERE 3815 BAK
FHORAE (IDA) A3 5 7 5 T 45 (EPT) |, 17 BAK
AR (IDA) 551 Ry FE R i 1 000 1985+, J2 & HE
% 25 ( Exclede former target ions) 4 Never; 345§
BEFHE (EPL) i3 7 i 50 ~ 500 Da 155
F, A #H R 4 10 000 Da/s, DP 4 80 V,EP 2}
10 V,CE }y 35 V,CES }y 15 V  JEZ50F MRM 5
B—a,

3 H#R5IE

3.1 TELEMEFENEGRL
3.1.1 _E# pH -4k

REERENIAE HLB A A AR L 454 13
T il P R S B #79 Y PKa, A pH 2.3.5.7.10 5
A ] — e BERE A R AT X b, B 3 AT,
R IAE R R FVBRPE I, 13 R B FR AL S Y TR
HLB #F_EARGF 0O/ B e 0 o o, A T80 Jul b 3
K IR pH Y978 7.5 2247, AR D5 B 0T 55 A
TEEA pH,
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30% F A TR DR AR , 25 SR e B, FF s W bk v Bef
FLLR MR I S AR, 2 4R 20% . 30% H IR TR Uk
B, BAR b A P A AR 55 R T, 5% . 10% H i
TRV PRS2 W B /0N, SIE B e R R B 10% R TR
Wk
3.1.3 JEpeyiLF

H i, 75 2k [ AH 2 UK ARE T AL B 7 5K 32 220 38
JEE S U, AR S B I3 208 B 2 X R T O 24 o 2 551 1)
[DSC 3R 7 A S SRy e B A 3 P D, X LG T 4
735 1 L U ISR A7 I [l Ae S 565, 54 U8 A 1%
B 3APATRE S, SR LA 1, SRR R B PVDF
UEREHEATAE AL 3, B ARE A W bR In R
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3.2 REBE-FUEFIERL
3.2.1 &ikAeyikdt

ARREE X T EC-C g (100 mmx3.0 mm,
2.7 wm, £ [E Agilent ), Cortecs C, ( 100 mm X
3.0 mm, 2.7 pm, 3 Waters ) #l1 Kinetex C
(150 mmx3.0 mm,2.6 um, % [E phenomenex )3 Fft
IR T BERCR 45 R R W] M EC-C (Ui A
BF o0 B 25 Tk 24 it o4 R0 P g o s e of i) — 35,
Cortecs C LIS HE Fl Kinetex Cq 8354 73 25 B AH X
B4y fAfE ] Kinetex C, HArfb &9 15 W LS8 T

FBEFEIH

Cortecs C o (OTEHE . i Jr vk 4045 A IR R B, 52
55 e 2 4545 Kinetex C (754
3.2.2 AmEhtaegikdFE
X AT B RN N T sh AR e B SOk .
HIH AR A PR, b &9 ki Se 5 5, HAHE
BIG; UL OREVER shAR , AR B4 T, (o i 0
TeH A, LT ERR, REUEE &, AR E
BT IR B PR R AR S A i A B R A A T
T EF AR, AR RTINS AT T 2N 54K
0. 1% H FRIKEWAE R i s AR X B Rl & 9 93 25 3K
WsZm . g5 A B, S 2 NEM 0. 1% W R /K iE
YEGRSIAHET , b5 P Ry A W b R B BE s 4y, R
WEE R, HL, L RARFELNES 0. 1% iR
KERAE IR sh A, 13 Fh H brfk &9 5% 15 L
IEI 20
1.4e6
1.2¢6}
£ 1006}
% 8.0e5} )
= 6.0e5} ‘
E I fohss
& 4.0e5" \ M .
2.0e5¢ “\ ‘

0.0

1 — KIS A 2 — PR T ; 3— R I 4— T
S— T ; 6— YIS | 7— S  8— AT
O— M HTIE 5 10— JRUIHIIE 5 11— DI I 5 12— G I 5
13— FRUE R e
B2 13 8B IR 2 B 2 ) 55 (5. 0 ng/L)
3.2.3 i SMeg ik
AL AR 100 we/L 13 Tl B IR S Bk
IR AR IR, W25 IE B BN kAT
BEEFHA(Q1 MS) , S 2|5 —F4 iy [ M+H ]
T (RE )RR TR T
(Product Ton) , XJHE 2 AT 4T HEAL B | o028 L L
JE VRS 5 B M R B S 3~ 4 A% LA R HR
M [0 (R p 5 2 > B 0 iR A e R T
¥, R 22 O M A ( MRM) A6 A6 I 1 J5 335 A
ELUE N

®1 13 MEBIREREFE MRM 0S4

&Y CAS 5 £ B8 B 18]/ min FETE B F X (m/z) ERERE/V T RE RV H O H /Y
CRR 5 74223-64-6 5.43 382.0/167.0* 36 21
382.0/199.0 27 7
TE W) ik [ 79277-27-3 5.32 388.0/167.0* 36 46 16

388.0/205.0 33 7
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a&w CAS %5 PR ER B} 1R]/min FEVERE T X (m/z) KIRHE/V Rl RE /v H T R/ Y

R e i 111991-09-4 4.96 411.1/329.1* 96 23 9
411.1/135.0 19 16

Sl 64902-72-3 5.58 358.0/141.0" 51 23 6
358.0/167.0 25 7

JHe AT 97780-06-8 5.62 411.1/196.1* 49 23 6
411.1/168. 1 35 6

I ik o 83055-99-6 5.94 411.0/149.0* 80 26 9
411.0/182.0 28 9

SR P 90982-32-4 6.35 415.0/182.0" 80 25 9
415.0/213.0 20 9

L e i A 93697-74-6 6. 30 415.0/181.9* 80 25 10
415.0/138.9 60 10

IS v i e 144651-06-9 5.29 406.9/150.2* 100 24 16
406.9/283. 8 21 16

ik A 82097-50-5 5.51 402.1/167.0* 96 23 16
402.1/141. 1 25 16

P s it i 74222-97-2 5.55 365.1/150.2* 100 22 16
365.1/199. 2 28 16

SRV 94125-34-5 6.17 419.9/140.9* 100 25 16
419.9/167. 1 25 16

oA 86209-51-0 6.38 469.2/254.1* 100 23 16
469.2/199. 1 23 16

W ERE T

3.2.4 MRM-IDA-EPI 32# 42 X 09 5 13 oo Pt JUR 25 [ 5 550 YR 5 s 9 V5 W 14 A n v [ 0l

£ MRM S:ili B34 s BARACRE (IDA) Fig
ST BT (EPL) | AR 2 57 19 7 2 %A o 0 ot
PEFTEI R A5 20 A0 1 5 g B A T R
HESTAREY) T EPT 351, R S 003 22 S 5 1Y)
FE TSR e, HETEER
MRM #3261 2 B R RSG5 T /e R T
I B T R T A e R R R

BEALLBHPERE Sh AT 8 IE , A7 350 e T AR G = P02
TP AP Ve B2 AR it P R MR
3.3 FHIRWIE

T3 ¥ 2 B0 B P b 3R AKRE i A Sk S s

MR BB PR3 IR A, AR R
B 6 APATRES . SR ALIE B9 07 i E AT I, 2
J AR 2R 71. 4% ~ 111.2% , RSD N 2. 7% ~
10. 3% ; LA 10% H 152 7K 35 W I i) o 2 vk B2 R 2.0,
5.0.10.0.20.0.30.0.40.0.50. 0 ng/L HybriEMIZE,
FFHATEAERNE A E 7 K 1.0 ng/L 25 FH R
R IR bR R 22 S, K FR (LOD ) 2 3. 1438,
FEE FR(LOQ) M 4 f5k th fR . 22, & 7 k4
PEXZ r=0.998,L0D K 0.4 ~0.6 ng/L,LOQ K
1.6~2.4 ng/L, JikmIHRE M R B KT R
FAESHE LR 2,

F2 13 MEBREREFNNEETRE EAXRE QHRNEEE

~ N TR FREL KB/ RN JbR ISR RSB RE /%

fes® P (r) (ng:L7h)  (ng:L7") 5.0 ng/L. 20.0 ng/L 40.0 ng/L
P i pee y=1.451x10%x+7. 017x10* 0. 999 0.6 2.4 87.4,10.3 89.8,7.2 84.6,4.9
IEN il y=3.903x10%x+18284. 108 0.998 0.6 2.4 85.9,9.7 82.9,6.7 86.2,3.2
00 i i e y=1.295%x10%x+3. 694x10* 0. 999 0.4 1.6 92.6,7.8 89.3,5.3 105.5,4.5
SR y=5.022x10*x+11039. 902 0.999 0.5 2.0 83.9,9.4 86.5,6.9 89.9.,5.4
JHEAR i y=1.904x10°x+8. 778x10" 0.999 0.4 1.6 88.3,7.6 108.7,5. 8 94.0,3.8
I it e y=2.291x10°x+8. 909x 10* 0. 999 0.4 1.6 71.4,8.5 79.6,6.1 81.6,4.5
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AR B KB/ RN TR DR K55 B %
&Y mEpy B y
(r) (ng-L7) (ng-L7) 5.0 ng/L 20.0 ng/L 40.0 ng/L
SR y=2.525%10°x+7. 914x10* 0.998 0.4 1.6 90.4,7.0 107.9,6.7 96.8,4.2
T s i o y=2.652x10%x+5. 520x10* 0. 998 0.5 2.0 88.0,9.3 111.2,7.3 96.2,3.6
PR Al e y=1.830x10°x+7. 883x10" 0.998 0.4 1.6 87.1,8.5 104.1,6.0 106.9,4.7
[N y=7.334x10°x+23849. 059 0. 999 0.5 2.0 74.5,7.5 78.3,4.9 81.0,2.7
P s i e y=4.061x10°x+17382. 494 0. 998 0.4 1.6 73.8,8.7 79.3,6.6 80.9,4.3
el ek e y=1.047x10°x+5. 202x10* 0. 999 0.4 1.6 82.4,10.1 85.2,7.5 99.7,4.6
FRIE ik y=1.199x10°x+3. 709x10* 0.998 0.4 1.6 75.6,9.6 80.5,6.8 82.3,4.1
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KM E
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FETUALIE B 73,2020 4F 10 H %5 K5 9 4
WIDCHEAT TR, 45 R BT, ORI v 85 Bk 2k o A
TRMERR A A AL At 11 R IEIR SRR R A
ANTRIREEAG W BE U ) ND ~ 38. 8 ng/L, Horp
I PG G T AP R X e, T RS
EGHL X AR A
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