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( Agilent ) ; Eclipse AAA (150 mm x4.6 mm 5 pm Agilent ) ;2000
( ) ; SK- ( ) ( Sigma ) ; Waters Oasis HLB
(60 mg/3 mL. Waters ) o N ( Merck ) ;
Millipore ; 20 ( =97% Dr. S. Eherstorfer
) N N N N . N . .
; 0.01 g 0.01 mg)
10 mL 1.0 g/LL 4 C o
2.2
2.2.1 N . . o
N N 2.0¢ 5.0 g ( 0.01 g) 50 mL
3mlL .10 mL 3 min 1.0 g NaCl 1 min 7500 r/min 3 min
o 5 mL o
35 C 3 mL - (5:95 v/V) o
2.2.2 Oasis HLB 3 mL N
3mL 3 mL - (5:95 v/V) Oasis HLB
6 mL 0.5 mL/min
35 C 1.OmL  0.45 pum - o
2.3
. Eclipse AAA (150 mm x4.6 mm i.d. 5 pm); (A) 0.
1% (B); :0 ~10.0 min 50% ~80% A;10.0 ~14.0 min 80% A;14.0 ~20.0
min 50% A. 0.5 mL/min; 140 C; 110 pL.
: ( ESI) ; 350 C; (IS) : 5500 V;
( CAD) :41.37 kPa; ( Gasl) : 408 kPa; ( Gas2) : 340 kPa; ( CUR) :74.8 kPa;
( MRM) » N N N
1.
1

Table 1 MRM parameters of Sulfonylurea Herbicides

. Declustering S Collision ..
Sulfonyl- Ret‘entlnn 01 03 potential hntranpe energy qullslon c@ll
Compound time potential exit potential
ureas . m/z m/z DP C ~
e ( min) o EP (V) CXP( V)
183.3 69 10 25 9
! Cinosulfuron 6.63 414.4 157.3 66 9 30 10
167.2 58 11 22 12
2 Thifensulfuron-methy 7.13 388.2 141.2 14 11 30 18
180.3 65 11 24 14
3 5r0p0xycarbazone s0— 7.53 421.1 138.3 65 11 36 11
um
167.3 58 10 24 10
4 Metsulfuron-methyl 7.30 382.1 141.3 58 10 20 10
141.2 62 9 25 11
3 Chlorsulfuron 8.41 358.1 167.2 66 9 28 12
182.2 66 14 32 14
6 Rimsulfuron 8.50 432.4 325.4 66 9 21 1
T 196.3 69 10 25 11
7 Ethametsulfuron— 8.64 411.2 170.0 7 9 21 1
methyl
A 261.1 62 12 23 8
8 RihdeiEhrin & 3t 3F8et 31902 64 i 1% i5
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1( Continued to Table 1)

Declustering Collision

Retention . Entrance Collision cell
Slﬂfggzl— Compound time n(g}z rr??z potBrII)llal potential en(tj:]ggy exit potential
S ! . !
No. ( min) (V) EF (eV) CXP( V)
o 182.5 60 10 29 10
9 Mesosulfuron— 9.28 504.5 306. 4 60 12 28 24
methyl
182.3 68 10 21 13
10 Avimsulfuron 9.97 425.5 156. 4 54 10 36 1
182.2 81 14 24 12
1 Flazasulfuron 10.74 408.3 301.4 60 12 16 9
‘ 167.1 65 10 28 10
12 Iodobulfurop— 10.75 508.1 141.0 80 10 53 10
methyl-sodium
149.4 69 10 30 10
13 Bensulfuron-methyl 10.98 411.5 182. 4 66 9 30 14
182.3 86 9 25 10
14 Nicosulfuron 11.00 4lL.4 213.3 86 10 23 11
141.4 80 8 30 11
15 Prosulfuron 1174 420.4 167.4 80 8 16 12
264.4 57 9 27 14
16 Triflusulfuron-methyl 11.97 493.5 238.1 44 8 28 17
156.3 60 10 28 12
7 Imazosulfuron 12.36 413.4 139.4 60 10 56 12
186.3 60 10 24 10
18 Chlorimuron-ethyl 12.32 415.2 213.4 63 12 2 10
.. 254.4 72 10 32 10
19 Primisulfuron— 12.49 469.4 1993 7 10 8 12
methyl
261.4 65 10 23 10
20 Cyclosulfamuron 13.09 422.4 218.3 56 10 38 11
3.1
3.1.1 N
ESI M+H ° o
( 1) 20 11-14 17~19
3.1.2 6.7
- 3.4 15,16
Cis o
Cig

o Agilent Eclipse C;3 (250 mm x4.6 mm
5 wm)

o

;  Zotbox Eclipse AAA Cy; (150 mm x 60 70 80 90 100 110 120 130 140

4.6 mm 5 pm) - t/min
15 min 20 1 20
° Fig. 1  Total ion chromatograms of benzoylureas pesti—
0.1% cides
1~20 1( Nos. 1 =20 are the same as Table

1).

()
=}
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1.
3.2
N N N 4 20
2, 2
70% 22.4% ~80.0%
14.5% - 2
o NaCl
2 4 ( 50 pg/kg)
Table 2 Effect of different organic solvent on recoveries of sulfonylurea herbicides ( Spiked level: 50 pg/kg)
Extraction solvent
Compound Methanol Acetonitrie Acetone Trichloromethane
(%) (%) (%) (%)
Cinosulfuron 104.09 74.73 58.36 66. 86
Thifensulfuron-methy 86.00 58.55 45.58 43.27
Propoxycarbazone sodium 99.55 70.18 47.41 67.86
Metsulfuron-methyl 101.36 64.18 41.27 63.86
Chlorsulfuron 88.36 51.59 36.27 45.50
Rimsulfuron 87.82 80.00 85.95 45.09
Ethametsulfuron-methyl 105.00 72.82 59.14 60. 64
Amidosulfuron 88.77 48.55 35.95 44.68
Mesosulfuron-methyl 73.36 32.86 21.86 22.77
Azimsulfuron 85.36 22.41 14.50 21.14
Flazasulfuron 100. 23 63.41 48.64 57.50
Todosulfuron-methyl-sodium 73.59 33.95 25.09 28.86
Bensulfuron-methyl 73.50 37.36 30.77 24.59
Nicosulfuron 85.32 42.91 37.09 34.36
Prosulfuron 90. 68 50. 64 34.64 34.41
Triflusulfuron-methyl 88.95 56.23 40.09 27.73
Imazosulfuron 92.73 64.18 43.05 42.91
Chlorimuron-ethyl 102.27 70.55 55.11 47.82
Primisulfuron-methyl 86.73 62.82 50.82 39.64
Cyclosulfamuron 102.73 63.77 49.82 37.14
3.3
3.3.1 CNWBOND LC-C,4~Supelclean™ENVI-Carb™ . Oasis HLB ~ GPC
o Supelclean™ ENVI-Carb™
(34.6% ~69.1%) ; Oasis HLB
o 68.5% 63.8% 70% ;
CNWBOND LC-Cq Oasis HLB Oa-—
sis HLB 49.1% 55.6% ; GPC
50% Oasis HLB o
3.3.2 . - (1: 1 V/V)
20 o -
o o 3 mL
70% 6 mL 70.0% ~98.7%
9 mL 20 o 6 mL o

3.4 N
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5 10 20 50 100 200 wg/L 0
(r) 0.998,
2.2 0.5 pg/
kg 2.5 pglkgo
3.5
N N N N 6 2.5 5.0 25.0 pglkg
20 0 3
3. 6 66. 1% ~112.
1% 3 0.7% ~19.4% - 0
3 ( N N )
Table 3 Result of recoveries for benzoylureas pesticides in chiken milk and liver
Chiken Milk Liver
comprund (k) R () R (S e (0
2.5 82.3 10.6 67.9 2.1 75.7 5.3
Thifensulfuron-methyl 5.0 92.1 3.3 73.4 13.2 79.8 4.0
25.0 90.1 11.4 69.0 6.3 75.8 6.1
2.5 83.3 3.7 82.1 7.4 86.8 3.7
Metsulfuron-methyl 5.0 95.7 8.0 89.7 5.9 80.8 6.6
25.0 92.9 11.7 77.9 3.8 84.1 1.1
2.5 86.3 14.7 86.3 5.6 91.5 2.1
Ethametsulfuron-methyl 5.0 98.4 12.0 89.5 8.4 90.7 2.9
25.0 97.2 6.2 86.6 4.8 88.3 3.7
2.5 88.1 19.4 93.6 13.0 95.1 3.8
Amidosulfuron 5.0 94.2 5.1 89.0 3.9 87.1 6.4
25.0 90.3 2.6 83.2 4.6 87.2 7.8
2.5 92.8 3.7 88.4 8.4 89.5 6.3
Chlorimuron-ethyl 5.0 87.8 3.3 87.2 4.9 94.6 10.2
25.0 85.2 7.3 91.9 6.4 88.9 3.3
3.6 N
4 2o 13 _
3.7
N N N N 6
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Determination of 20 Sulfonylurea Herbicides Residues in Animal
Origin Foods by High Performance Liquid Chromatography-
Tandem Mass Spectrometry

LIU JinXia' > ZHANG Yi' DING Li' LIU XiaoXia' > HUANG Zhi-Qiang"' CHEN Bo*> WANG Li-Bing’
"( Hunan Academy of Inspection and Quarantine Technology Center of Hunan Entry-Exit Inspection and
Quarantine Bureau Hunan Key Laboratory of Food Safety Science & Technology Changsha 410004)

*( Hunan Normal University Key laboratory of Chemical Biology & Traditional Chinese Medicine Research
Ministry of Education Changsha 410081)

Abstract A method was developed for the determination of 20 sulfonylurea herbicides residues in animal ori—
gin foods by high performance liquid chromatographytandem mass spectrometry ( LC-MS/MS) . Sulfonylurea
herbicides were extracted with acetonitrile and the extract was cleaned up by Waters Oasis HLB solid phase ex—
traction column. Qualitation of the analytes was achieved with multiple reaction monitoring ( MRM) and exter—
nal standard method was used for quantification. The chromatography separation was achieved in gradient
mode on a Eclipse AAA column using methanol and 0. 1% acetic acid aqueous solution. The mean recoveries
of 20 sulfonylurea herbicides varied from 66.1% to 112.1% in pork fish chicken egg pork liver and milk
samples at three spiked levels. The relative standard deviations ( RSDs) were in the range of 0. 7% —19.4%.

Depending on each herbicide pesticide the limits of detection were in the range of 0.5 —2.5 pg/kg. The pro-
posed method was successfully applied to the determination of sulfonylurea herbicides residues in animal-de—
rived foods.

Keywords High performance liquid chromatographytandem mass spectrometry; Sulfonylurea herbicides; An-
imal-derived food
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