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Simultaneous Determination of Thifensulfuron and Other Sulfonylurea Herbicides

in Agricultural Products by Liquid Chromatography Coupled
with Tandem Mass Spectrometry

Kazuhiro HATANO and Kenji UCHIYAMA
Health Science Division, Fukuoka City Institute for Hygiene and the Environment

Summary
A method was developed for the simultaneous determination of thifensulfuron and the other sulfonylurea
herbicides (iodosulfuron-methyl, ethametsulfuron-methyl, cinosulfuron,

ethoxysulfuron, sulfosulfuron,

triasulfuron, nicosulfuron, pyrazosulfuron-ethyl, primisulfuron-methyl, prosulfuron and rimsulfuron) in
agricultural products using liquid chromatography coupled with electrospray ionization tandem mass
(LC/MSIMS)

acetone. The extracted solution was cleaned up on a graphite-carbon cartridge, and was injected into the

spectrometry . Thifensulfuron and the other sulfonylurea herbicides were extracted with
LC/MS/MS. The LC separation was carried out on an ODS column with gradient elution of 1% hormic
acid-acetonitrile as the mobile phase. Mass spectral acquisition was done in the positive ion mode by
applying selected reaction monitoring (SRM) . The recoveries of thifensulfuron and the other sulfonylurea
herbicides were mostly greater than 60% from agricultural products fortified at 0.02 mg/kg. The lower
limits of quantification were 0.01 mg/kg for thifensulfuron and sulfosulfuron, and 0.001 mg/kg for the
other herbicides.
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Table 1 Retention time and MS/MS parameter for
thifensulfuron and other sulfonylurea herbicides

Retention Monitor Declustering Collision
Herbicide  time ion potential energy
(min) (m/z) 2 (eV)
THI 12.0 374 — 141 51 25
10D 15.1 508 — 167 61 25
ETA 14.2 411 — 196 61 25
ETO 15.7 399 — 261 81 25
CIN 13.7 414 — 183 66 25
SUL 14.7 471 — 211 71 19
TRI 13.9 402 — 141 66 27
NIC 129 411 — 182 51 29
PYR 15.6 415 — 182 51 29
PRI 15.9 469 — 254 51 29
PRO 154 420 — 141 66 29
RIM 14.0 432 — 182 61 31

THI:thifensulfuron; 10D:iodosulfuron-methyl;

CIN:
TRI:triasulfuron;

ETA:ethametsulfuron-methyl; ETO:ethoxysulfuron;

cinosulfuron; SUL:sulfosulfuron;
NIC:nicosulfuron; PYR:pyrazosulfuron-ethyl;

PRI:primisulfuron-methyl; PRO:prosulfuron; RIM;

rimsulfuron
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Table 2 Elution of thifensulfuron from graphitecarbon
cartridge
TEA " Recovery (%)
concent solvent 0- 20- 40- 60- 80- Total
-ration 20mL 40mL 60mL 80mL 100mL
0% AC-TL® 00 00 00 00 00 00
0% MEOH® 00 35 37 56 67 195
1% MEOH?® 1.0 100 190 249 84 633
5% MEOH?® 25 370 260 13.6 36 827
10% MEOH > 284 373 151 8.5 25 918
20% MEOH® 466 245 101 95 52 959

1) TEA:triethylamine
2) AC- TL:acetonitrile:toluen (3:1)
3) MEOH:methanol
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Table 3 Recoveries of thifensulfuron and other sulfonylurea herbicides from agricultural products
Herbicide Recovery (%)
brown rice wheat soybean peanut orange cabbage spinach green tea

THI 60.2 = 3.8 89.4+28 904+12 89737 101 £55 726=X56 112 £40 414=*64
10D 73.6 £45 101 £53 57.2*£43 606+29 920=*X6.1 924+80 974=*£52 739=*33
ETA 87.0 =28 995+29 757 £ 11 742+12 103 *£44 806+x78 903x£51 103 =38
ETO 789 £ 23 924 =44 535+56 548+33 78437 860xX60 89.3xE55 59.8+£33
CIN 95.7 £ 44 109 £41 639*X28 758*+23 122 +70 93.0*x6.2 932+53 80543
SUL 89.7 £ 3.1 103 £ 45 139 + 12 829 £21 144 +12 858 £ 26 943+37 846+t79
TRI 78.0 £ 4.0 928 £24 521+26 732*£08 97.7+66 984+£58 10463 710x44
NIC 65.2 = 4.2 889 +25 658+51 831+38 906+40 813+65 104 *10 474 = 4.6
PYR 86.8 = 4.1 915+80 593+42 586+20 78726 830x£84 883x£71 665=£39
PRI 58.3 £ 2.0 780*t29 470*+46 558+38 659+46 652+63 740+51 554+57
PRO 805+ 26 95.0+*+32 622+49 675+£30 833*+35 934+t46 933*+75 644+53
RIM 63.0 = 2.0 965*£59 650*+49 731£85 904*55 984+*£34 979X70 771*17

1) Values are mean + S.D. (n=5) .
THI:thifensulfuron;
SUL:sulfosulfuron;

10D:iodosulfuron-methyl;
TRI:triasulfuron;
prosulfuron; RIM; rimsulfuron

NIC:nicosulfuron;

ETA:ethametsulfuron-methyl;

PYR:pyrazosulfuron-ethyl;

CIN:cinosulfuron;
PRO:

ETO:ethoxysulfuron;
PRI:primisulfuron-methyl;



Xk

DBV RT v 7 1008 WifmERE S © B AWM,
et atm . RN K7 v 7 1998 iR, 407 ~ 423,
H ARG e GROT), 1998

2) JEA B EORE 499 B 1 L, WSS O kg B
D—EAEWIET D4, FR 17411 A 29 H

3) JEA A @ AN S 0124001 5 ¢ A SH IS TR T D K,
FRBHR N XX B A S S L D RSy T b D B O sRIER
HBIZHOWT (FTYLAARLVTEY, ~aALTar kN
7 WA Ta CRERE (BEY)), ERCLIT LA 24

=

H

4) FREHET, fil: 2002 Wi FREEREIESHTIE, 530 ~ 532,
V7 bAoA 2 (R, 2001

5) JE A 7B A 0124001 5 ¢ B SMICFERE T 5 R,
fREHAINY X LB E SR L D RSy T 8 2 B ORI
BIZONWT [ FRALTB U AF)N, =X AV )LT
QAT T RhFRNLTOY, V) ANLTaL,
A)HRAN Ty, RNYTA)T7Rry, =aA)Tn
v, EZVRLTRYE=F), TYIRA TR AT
b, TaAzar kN AA VT e oimlBRE (BE
W)), k1741 A 24 H

LC/IMSIMS ZJHWTF 7 = A7 0 v KT OFE DO ZLR = VIRZERRER (A4 RAL 71
VAFI, ZHRAIYALTOAURAFI, T hFURANLTOY, V)AL TaY, AR ANLTAa

FT AT,

N T7ANLTRY, =aR)LTay, IV ALTarF ), T I AL

T AT, TrALTar RN AR LT 0 ) [ZOWTEEMT O—F ok RE L7z, LC
FHZ 22 CI18 BT &2 HNT, BEFHIZIZT & b= M LR OFBIBKZ AW RE, Bifee

—JWBIRD 7 v~ b 7T ARG

REtORTLEIT & b > Thitk, Mt T CRERR = F 1

BRIR L, U UAKE DY AWK T L, ZhAEZFEOmET CHMFLICESEL, 57
74 M=K I =0T A THERL UTo7z. EEDICAEEE 0.020pm RN L TRINGER %17 -
TR, BRI 60%LL FCHENERZE S 10%LA T & BAFTHY, ERBICKEEZ 525 L) Rk

BHHSROKHEE — 2 b A bR -T2,

F72, ERETRIZALKAL 7B EONF T 2 AL 70

> 8 0.01mglkg T, Z OO EE T 0.000mglkg TH Y, RIT 4 7V R MHIEEICRE S —FEEEIC T

ARG TEDL LD Th T





