L:‘\‘

AT - 12 0 S S P 65 B R B 4k B L ——FE e A, 45

—241—

RBHEARL 7k

ST - T U E B 2R

1,2 o

Abgeak A, &

(1.

%
HREBZE2REIFEFC TEPR &
2HERFER G ER TS LFEFEERERLLELERE UK

Hh 65 5 R Y 5k

[i

2
%

VA =R

ESRI=ER
,'\%_éll’z,%ﬁﬁc?l’z

ARG A E R EHFE R 100021
100021)

W E.BH 2iiETOSARRAEANREMNGAMEHE-FE(CC-MS)Am 5k, Hig HBALERE

#IBG,% Carb/NH, 4241, R A GC-MS #eml , A A R B ey AR AR EW ZoM Rk R &, &R

P 3wk 4y 25 M

FEE A 20 ~1 000 pg/L, A 64 AR E R AL 10 ~1000 pg/LiEE N ZRIFEME X ZHIKRT0.998; % R%Hu
Tk A 0.02~2.2 ug/keg, TEFRA 0.1 ~7.4 pg/kg; AT G 3R FEA S GREBUR E AR FE LR ) 347 AR K
45,10 A0 20 pg/kg AR KA A ER A AR IR KR L 41. 1% ~59.4% 2 @ 5, A E A=
B F 3 4 60.9% ~117.9% 2 18 A 3T 47 MR £ (RSD)IK T 14.0% , 9 M3 EHZB (AL E hE 9E EE)

#AaTEN, ] HER(GR)EBRARR, L2 EH 2.0 ngks, Hit

oo B IR KRB R G e,
KR A e - RiE(GC-MS); REBEG;
FESESE R155.57°4

ok

TR 3

ERARIRAD ;A

AR kPR WAR R, ER T REMN

o 32 7
&S .1004-8456(2013)03-0241-05

Determination of 65 herbicides in vegetables by gas chromatography-mass spectrometry

Du Xiaolin, Yin Shuoyan, Li Heli, Miao Hong, Wu Yongning

(Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National Center for
Food Safety Risk Assessment, Beijing 100021, China)

Abstract: Objective

chemical families in vegetables by gas chromatography-mass spectrometry ( GC-MS ).

To develop a new method for quantitative determination of 65 herbicides belonging to different

Methods

Samples were

ultrasonically extracted with acetonitrile and the extracts were cleanuped with Carb/NH, cartridge before GC-MS analysis.

Matrix-matched calibration was used for quantification. Results

The linearity was satisfying within the range of 10 ~ 1000

we/L, and the coefficients of determination (r) were above 0.998. The limits of detection (LODs) and the limits of

quantification (LOQs) were 0.02 ~2.2 pg/kg and 0. 1 ~7.4 pg/kg, respectively. The recoveries for spiked samples at
the levels of 5, 10 and 20 pg/kg ranged from 60.9% to 117.9% , except for EPTC and Etobenzanid in the range of
41.1% ~59.4% . The relative standard deviations ( RSD) were below 14.0% . Trifluralin was detected in 1 out of 9

vegetable samples collected from local market, with the concentration of 2. 0 wg/kg. Conclusion The proposed method

was rapid, simple and sensitive for the analysis of 65 herbicides in vegetables.
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Table 1 Main parameters of the mass-spectrometry,retention times,LODs,LOQs and Results of blank vegetable fortified experiments
e et Py WK (ug/kg)
45 wem o wm wT BT o o & =

(min) (m/2) (m/2) (nerkg) (pg/kg) [ RSD [  RSD  [fg%E  RSD
(%) (%) (%) (%) (%) (%)
1 FhER 9.21 128 86, 132, 189 0.1 0.4 41.4 12.2 47.8 5.5 59.4 7.3
2 B 11.86 126 55, 83, 187 0.2 0.6 70. 6 0.9 78.6 4.3 100. 0 8.5
3 BHY 13.11 120 176, 77, 93 0.1 0.4 86. 1 1.5 95.0 5.3 115.4 9.6
4 [N 13.63 72 232, 187 0.9 3.0 106. 8 1.9 108.5 4.8 117.9 6.4
5 K E R 13.87 83 154, 72, 84 0.2 0.7 71.9 5.9 81.4 6.2 104.3 6.0
6 ZTHER 1410 276 316, 292, 333 0.2 0.6 73.8 2.6 79.7 4.1 104.5 14.0
7 AR 14.43 127 213, 154, 129 0.2 0.7 82.2 2.3 88.3 5.5 107.6  10.5
8 PR R 14.55 306 264, 290, 248 0.02 0.1 75.2 0.8 75.5 3.0 102.3 3.9
9 FeNi 14.73 292 264, 276, 293 0.02 0.1 75.2 1.1 74.1 3.4 99.0 11.8
10 ol 17.36 61 126, 214, 99 0.4 1.4 87.7 1.9 97.6 5.0 107.2 8.8
11 g 55 [R] 17. 47 54 53,118, 76 1.2 4.0 80. 4 8.4 82.7 2.9 92.2 2.9
12 mRR 17.59 125 204, 127, 205 0.1 0.2 84.0 0.6 94.0 2.8 110.9 10.8
13 PR REE R 18.77 173 175, 145, 147 0.2 0.6 81.8 4.3 87.5 2.7 1041 10.6
14 i E 20. 06 161 160, 117, 163 0.9 2.9 88.0 7.1 91. 1 5.9 94.9 6.5
15 i 20. 48 86 268, 128, 270 0.1 0.4 73.5 1.2 87. 1 3.6  112.5  11.9
16 fift. 2 T 21.37 120 176, 259, 261 0.3 0.8 85.0 0.8 88.5 3.6 101.9  10.7
17 W Wy 5 i 22.69 154 230, 203, 232 0.1 0.3 87.6 1.2 93.1 4.2 111.0 8.9
18 I B 22.69 163 121, 91, 256 0.1 0.3 84.2 0.9 94.0 4.7 114.8 8.8
19 A 23.09 161 163, 217, 219 0.9 3.1 82.6 3.1 83.6 4.7 92.8 6.3
20 2 Rk 23.27 146 162, 223, 132 0.3 1.1 84.2 2.0 86.9 2.3 110.5 10.7
21 15 . i) 23.50 198 144, 103, 199 0.4 1.3 86.0 0.4 82.9 5.4 94.5 7.1
22 B 24.19 160 188, 146, 237 0.1 0.3 85.6 1.5 89.2 4.4 110.5 13.1

23 35 K e 25.52 227 212, 170, 185 0.1 0.4 87.7 1.8 92.6 5.3 111.7 10
24 P ik 25.52 105 123, 107, 93 0.2 0.7 87.2 6.7 86. 6 8.8 115.6 3.6
25 T B 26. 30 354 286, 306, 237 0. 04 0.1 80. 4 2.4 90.9 4.1 114.3  11.4
26 K PR 27. 87 172 207, 144, 209 0.4 1.3 86. 1 1.3 79.8 4.6 80. 3 3.6
27 LEWREE 27.87 161 207, 137, 286 0.1 0.4 87.7 0.5 93.4 6.2 111.2 8.2
28 ri 28.3 91 222,162, 71 0.2 0.6 80. 1 2.0 88. 8 4.3 112.5 11.3
29 SNHER  28.79 162 238, 146, 240 0.2 0.7 86.0 1.4 89. 1 4.3 107.7 9.9
30 I P I 29.23 60 327, 363, 306 0.2 0.6 86. 3 0.4 90.5 5.0 111.3  11.2
31 xR 29.50 100 72, 125, 257 0.1 0.5 80. 8 1.8 91.6 4.4 112.8 9.7
32 AWM EEE 29.76 301 299, 303, 332 0.1 0.2 79.3 2.0 90.2 3.5 111.5 9.5
33 WA 32.25 167 165, 72, 239 0.1 0.4 87.0 1.0 93.4 3.9 106.3 8.2
34 JHz il B 33.33 252 162, 253, 281 0.3 1.1 81.6 1.2 83.7 2.7 97.4  10.2
35 5% 215 34.38 212 213, 255 0.1 0.3 84. 1 0.7 85.5 4.0 103.5 11.6
36 WE 54 34.94 119 91, 145, 112 0.3 0.8 77.1 1.8 83.6 4.8 1041 11.7
37 T B 36. 82 176 160, 188, 237 0.3 1.0 76.2 2.8 86. 6 4.8  103.9 10.3
38 =N 37.25 286 96, 202, 200 0.5 1.5 80. 4 0.4 71.2 2.4 90.3 9.6
39 ZENWEE R 37.36 72 128, 100, 271 0.2 0.7 87.7 0.6 88. 1 2.6 98. 4 8.3
40 TENA 38. 10 162 176, 238, 202 0.4 1.4 80. 8 2.1 88.5 4.7 102.2 9.4
41 MR 38.79 175 177, 258, 302 0.1 0.2 77.1 1.2 91.0 2.9  106.9 8.5
42 HE SRR 39.23 252 300, 361, 280 0.6 1.9 79.8 2.9 81.7 9.2 92.8 6.3
43 MR ARBR  40.36 282 254, 383, 255 0.1 0.3 81.4 0.4 89.0 4.7  104.6 9.4
44 e T 5 g 42.25 312 340, 330, 290 0.1 0.3 80.2 2.9 83.9 4.1 91.6 3.1
45 ik AR 42.25 145 102, 303, 305 0.3 1.1 83.4 6.8 83.0 2.2 82.2 5.7
46 e T i 42.71 302 256, 330, 303 0.1 0.4 84.6 2.3 84.2 4.1 91. 1 8.8
47 IR 5 i) 42.84 171 71, 83, 128 0.2 0.7 82.5 6.2 87.7 2.9 93.5 5.5
48 0 ik 4 fe 42.94 127 288, 141 0.1 0.3 74.5 5.4 79.2 6.2 86.3 4.9
49 L E i 42.98 238 266, 349, 130 0.1 0.4 79.5 3.8 77.9 5.1 86.2 6.0
50 RER 43.51 253 340, 255, 342 0.2 0.7 75.8 2.5 88.9 3.3 98.2 7.0
51 itk 6 B e 43.69 266 394, 267 0.04 0.1 81. 1 4.1 88.0 5.6 95.6 7.1
52 A 44,31 165 108, 181, 93 0.1 0.3 78.5 3.7 81.4 2.7 95.5 7.8
53 WE 25 45.09 122 140, 320, 97 0.2 0.6 75.9 4.4 75.7 4.1 83.4 7.4

54 MR RO 45.18 238 376, 239, 377 0.1 0.2 79.4 4.4 83.3 5.5 87.8 7
55 i B s 45.28 192 194, 193 0.2 0.6 74. 4 5.7 78.0 4.8 89. 1 9.3
56 PERAS 45.76 341 343, 173, 189 0.8 2.8 80. 6 2.1 79.5 3.9 84.0 5.2
57 IR 46.44 70 285, 286, 287 0.1 0.2 79.8 3.4 86. 1 4.1 88. 1 7.1
58 HWEMEE N 46.79 192 136, 120, 148 0.2 0.6 79.7 5.0 80. 6 6.4 9.4 12.4

59 A R B g 47.03 256 357,229, 120 0.1 0.4 80. 6 4.3 87.4 6.0 91.4 4
60 AFAKER  47.35 344 345, 346, 223 0.6 2.0 80. 1 3.9 84.6 4.8 88.2 5.5
61 FAMEELEE  49.13 331 333, 180, 332 0.03 0.1 78.0 3.2 76.5 7.0 84.9 7.2
62 ZEHKER:  49.10 179 149, 121, 180 0.6 1.9 41.1 3.7 41.5 4 50.5 9.9
63 FUIE i 50. 80 328 329, 330 0.1 0.4 63.8 4.4 60.9 4.6 61.2 4.2
64 T 52.67 105 91, 77, 119 2.2 7.4 83.6 6.7 94.5 3.5 102.5 6.6
65 ER RN 53.61 423 308, 107, 318 0.3 0.9 74.7 3.4 77.1 5.7 81.7 4.7
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Figure 1

SIM chromatography of 65 herbicides in blank vegetable matrix
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