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Determination Study of 77 Organophosphrous and Carbamate Pesticide Residue in Fruits and Vegetables
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Abstract: One testing technology of determining 77 organophosphrous and carbamate pesticides residues in fruits and vegetables
isdeveloped. Inthisstudy, the samplesare extractedwithacetone andwater (8+2). The extract isdistributedwithdichloromethane,

and then is cleaned by passing through one gel permeation chromatography (GPC) column and one active carbon solid phase
extraction (SPE) column in sequence. The eluate is condensed to a definite volume, and then determined and confirmed by gas
chromatography —mass spectrometry (GC-MS) with external standard method. Ten vegetables and fruits including spinach and
orange etc. are selectedas samples. 0. 05~2. 00mg/kg of the 77 pesticides suchas dichlorvos etc. are fortified intoblank samples.

The corresponding recoveries are 53. 6%~124. 8% and the precisions are 4. 01%~24. 90% and the 1imit of determination (LOD)
are 0. 01~0. 100mg/kg.

Key words pesticide residue fruits and vegetables gas chromatography — mass spectrometry (GC-MS)
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Table 1 Retention time of the 77 pesticides according to their selected mentoring ions

F5 IHE (nin) JERERT (amu) B B HsF 8] (ms)
1 9.60 94, 109, 151, 164, 136 100
2 13.50 144, 121, 263, 156, 121, 110, 142, 301, 237, 127, 207, 246 15
3 16. 88 229, 164, 270, 231, 236, 246, 304, 274, 292 70

4 19. 00 279, 264, 263, 286, 265, 285, 275, 169, 168, 277, 290, 173, 267, 278, 295, 314,

291, 289, 269. 331 10
5 22.65 333, 2556, 196, 267, 213, 298, 329, 274, 145, 329 70
6 25.00 377, 303, 309, 339, 314 90
7 27.00 308, 257, 324, 157, 218, 310 80
8 31.50 160, 157 300
9 34.00 160, 182, 382, 377, 160, 221, 360, 362 70

7 amu - atomic mass unit, J5TBE AL,

e e
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Table 2 Retention time, qualification ions and quantification ion, linear range, recoveries, precisions, and LODs

ReE RIS Hiwg R R ‘ %?EWH.%‘S;T (amu) 2R Pk ek [cFTE R EEE R

I (min) JE TE FELW g/ LB ¥4 %) (%) (g/g)
1 PP et 1 10. 29 94 111, 126, 141  100:10:10:72  0.365~18.75  0.9932  57.0~89.5  6.43~20.03 0.10
2 PG 2 10. 62 109 185, 220, 187 100:45:9:15 0. 125~6. 25 0.9967  79.0~112.0 4.47~19.13 0.01
3 U 3 10. 96 151 166, 126, 108 100:77:64:8  0.365~18.75  0.9991  56.8~87.7  4.77~17.51 0.05
4 PNEY;d 4 11.33 164 149, 131. 221 100:77:27:5  0.365~18.75  0.9955  58.0~89.7  7.07~16.92 0.10
5 MR 5 13.18 136 125, 181, 183 100:37:2:15 0.5~25.0 0.9977  70.6~117.4 5.55~21.52 0.05
6 RS 6 14. 07 144 145, 201. 115 100:12:5:48  0.365~18.75  0.9943  56.7~88.7  6.95~19.71 0.10
7 SN 7 14. 45 121 136, 137. 122 100:26:5:9 0. 125~6. 25 0.9967  69.0~110.4 7.70~20.22 0.02
8 i 8 14. 60 263 235, 246. 219  100:69:10:16 0.5~25.0 0.9989  70.8~117.2 5.98~17.56 0.10
9 EURR 9 15. 09 156 110, 126. 141  100:84:13:11 0.5~25.0 0.9990  71.2~115.2 7.22~18.48 0.10
10 T 10 15.29 121 150, 107. 122 100:5:8:9 0. 125~6. 25 0.9978  70.2~111.6 5.29~16.91 0.02
11 TR A A 11 15.33 110 152, 111 100:17:7 0. 125~6. 25 0.9994  79.9~111.6 6.21~18.85 0.05
12 FUJENIRRE 12 15.43 142 109, 143. 230  76:100:39:10  0.365~18.75  0.9983  72.1~127.8 5.67~20.43 0.05
13 TR 13 15.94 301 145, 185, 220  11:75:100:19  0.365~18.75  0.9991  72.0~128.2  4.78~24.50 0.05
14 LSRG 14 16.13 237 193, 192, 127  69:100:46:77  0.125~6.25 0.9972  70.2~111.7 6.77~18.33 0.05
15 /N4 15 16. 31 127 192, 109. 223 100:2:37:47  0.365~18.75  0.9954  60.0~85.5  5.50~14.41 0.10
16 Ea2 16 16.41 260 121, 131, 153 65:100:8:22 0. 125~6. 25 0.9987  71.0~111.9 4.22~18.26 0.05
17 WP 17 16. 75 246 158. 185, 217  100:64:32:16 0.5~25.0 0.9989  58.0~78.0  4.33~12.98 0.20
18 SRR 18 17. 00 229 143, 157. 171  100:94:36:19  0.125~6.25 0.9939  70.0~110.5 4.31~17.35 0.05
19 WwHE 19 17.19 164 149, 131. 221 100:56:15:7 0. 125~6. 25 0.9988  70.3~110.8 4.06~17.46 0.02
20 [ EN 20 17.50 270  197. 169. 153  100:38:18:36 0. 125~6.25 0.9970  69.0~110.0 7.13~17.89 0.05
21 FE T 21 17.76 231 153, 288. 186  100:25:11:14  0.125~6.25 0.9989  69.0~111.5 5.74~19. 14 0.05
22 TN 22 17.80 236 194. 138. 222  31:49:100:24  0.125~6.25 0.9991  70.4~108.4 4.73~19. 14 0.05
23 HhUEREE 23 17.84 246 137. 174. 202 100:83:11:7 0. 125~6. 25 0.9954  70.0~111.3  4.09~16.19 0.05
24 IR 24 18.20 304 179, 137. 276  52:100:96:25  0.125~6.25 0.9967  7L.O~111.1 4.01~12.59 0. 02
25 e d 25 18.30 274 186, 153, 142  75:90:95:100  0.125~6.25 0.9986  70.0~111.9 6.18~17.77 0.02
26 LUERNBE 26 18.70 292 277. 263, 229 100:33:11:8 0.125~6. 25 0.9991  70.0~111.8 9.52~21.88 0.05
27 Pk 27 19.47 279 223, 251, 281  100:80:39:38  0.125~6.25 0.9990  73.1~105.2 5.66~16.04 0.02
28 WAL T 28 19.51 264 227, 193. 265  100:16:18:12  0.365~18.75  0.9991  70.1~112.4 6.41~18.72 0.10
29 HEEXIGREE 29 19. 79 263 200, 233. 246 100:10:8:9 0.365~18.75  0.9988  75.0~107.2 6.00~17.52 0.10
30 LA 30 19.91 286 288, 197 100:73:6 0.125~6. 25 0.9979  72.5~111.9  6.40~19.61 0.01
31 FEEIRE®E 31 19. 96 265  267. 250. 266  100:37:11:11  0.125~6.25 0.9976  71.5~107.7 4.67~19.29 0.02
32 F e 32 20. 35 285 287. 289 100:73:16 0. 125~6. 25 0.9956  76.4~115.6 4.09~17.18 0.01
33 ZHENAERE 33 20. 33 275 220, 247. 232 100:68:75:56  0.365~18.75  0.9981  74.6~118.3 4.83~22.42 0.05
34 TR B 34 20. 53 169 109, 125. 142  100:54:30:10  0.365~18.75  0.9992  72.3~108.8 6.01~19.08 0.05
35 PN 35 20. 87 168 153, 109. 225  100:63:18:12  0.365~18.75  0.9974  75.2~122.1 6.92~24.47 0.20
36 NIERRE 36 20. 89 277 260, 247, 214 100:60:7:8 0.125~6. 25 0.9992  80.0~111.1 4.82~18.80 0.05
37 WREMERERE 37 21.03 290 276+ 305. 262  100:80:75:25  0.125~6.25 0.9978  71.2~105.4  4.32~18.06 0. 02
38 Hufnm 38 21. 40 173 158, 143. 256 100:41:20:9 0. 125~6. 25 0.9980  76.3~115.5 4.34~18.84 0.05
39 LRI 39 21.65 267 225, 196. 168  100:91:63:66  0.125~6.25 0.9978  72.5~111.4 4.34~17.29 0.05
40 Rt 40 21.68 278 169, 153, 263 100:15:9:6 0. 125~6. 25 0.9937  74.6~106.3 5.73~19.00 0.02
41 HEmRE 41 21.71 295 297, 204, 170 100:65:9:7 0. 125~6. 25 0.9990  75.6~113.6 5.22~17.72 0.05
42 2 42 21.79 314 258, 286. 311 100:92:64:2 0. 125~6. 25 0.9990  77.2~108.3  5.34~17.01 0.01
43 i 1o 43 21.82 291  186. 235. 218 100:14:14:8 0. 125~6. 25 0.9978  71.8~118.2 4.56~21.11 0.02
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(Hk2)
RE RIS g CREFI ] ‘ FEIERE) 1%% (amu) LG e EcRYa L ORA Y ME KR
I (min) JE TE FELW (g/g) LEES ¥4 (%) (%) (g/g)
44 KR 44 22.10 289 230, 136 100:63:62 0.625~31.25  0.9976  67.9~101.6 5.38~16.97 0.20
45 RE R 45 22.28 269 196, 245 49:100:50:82  0.125~6. 25 0.9990  74.1~110.6 4.19~18.35 0.05
46 FILRGRRE 46 22.47 331 329, 213. 316 100:73:6:5 0.125~6. 25 0.9992  83.5~114.6 4.75~17.06 0.02
47 ZHEMERERE 47 22. 86 333 318, 304. 290  100:99:73:26  0.125~6.25 0.9976  73.4~105.8  6.30~22.52 0.02
48 iy 48 23. 30 255 227, 196, 210 100:26:7 0.125~6. 25 0.9977  77.5~104.6 7.94~18.38 0.05
49 Hh 22 T 49 23.45 196 227, 269. 168  100:57:18:58  0.125~6.25 0.9988  78.6~121.2 6.88~16.91 0.10
50 L 50 23.62 267 323, 295, 269  100:68:25:65  0.125~6.25 0.9978  72.5~108.8 6.62~19. 70 0.02
51 T e 51 23.65 213 255, 185, 245  100:42:42:16  0.125~6.25 0.9954  69.9~118.3 8.21~19.40 0.02
52 WA B 52 23.71 298 146, 157, 323 22:100:64 0.125~6. 25 0.9964  72.5~110.0 7.13~15.63 0.01
53 Pz 53 23.72 329 296, 226. 206  100:53:44:38  0.125~6.25 0.9980  71.2~107.7 4.20~16.81 0.05
54 TEFHL 54 23.74 274 246, 320, 275 100:25:6:14 0.125~6. 25 0.9992  71.9~115.8 5.77~16.56 0.05
55 AN 55 24. 26 145 157, 302. 146 100:2:4:6 0.365~18.75  0.9990  72.3~112.5 11.72~19.70  0.05
56 A 56 24. 85 329 331. 333. 240 100:98:32:9 0.125~6. 25 0.9991  72.6~118.3  6.04~16.26 0.05
57 T 57 25. 49 377 379, 250, 362 100:28:44 0.365~18.75  0.9978  78.6~121.7 7.43~20.29 0.20
58 KL 58 25. 45 303 288, 260, 217 100:38:5:4 0.125~6. 25 0.9987  71.6~116.6 7.11~18.96 0.01
59 TR 59 25. 69 309 267. 239, 281  100:90:30:11  0.125~6.25 0.9976  78.8~112.5 4.06~19.23 0.01
60 T IR 60 25. 84 339 374, 297. 337 100:51:40 0.125~6. 25 0.9989  80.1~119.2 8.42~16.55 0.05
61 Ut - 61 26. 06 314 258, 226, 202  17:43:45:100  0.365~18.75  0.9993  71.2~107.3  4.01~24.47 0.05
62 FR 62 27.82 308 292, 293, 265 8:100:35:5 0.365~18.75  0.9990  70.1~111.3  7.77~24.90 0.05
63 = I 63 29.1 257 285, 313 100:80:42 0.365~18.75  0.9983  70.4~108.4 5.31~20.66 0.10
64  FIREENLERE 64 29. 35 326 215, 217. 324 100:2:3:2 0.365~18.75  0.9941  76.1~110.9 8.43~16.99 0.20
65 = 65 29. 38 157 342, 199. 296 100:44:6 0.125~6. 25 0.9945  77.7~105.9 8.24~19.71 0.10
66 ARK 1 66 29. 37 218 217, 282, 202 100:22:6:7 0.125~6. 25 0.9988  70.2~108.1 10.42~21.58  0.20
67 TR 67 29.53 310 173, 201, 218  57:100:58:28  0.125~6.25 0.9992  73.4~113.1 4.65~19.21 0.05
68  WHGRRE 68 32.38 160 161, 317, 192 100:11:5:2 0.5~25.0 0.9993  79.2~115.1 6.59~21.41 0.10
69 BRI 69 32.69 157 69. 323, 185 100:47:21:92  0.125~6.25 0.9976  70.0~110.5 7.48~18.70 0.02
70 LR 70 34. 46 160 132, 77, 161 100:80:73:11  0.365~18.75  0.9981  71.0~127.6  5.52~24.47 0.10
71 ARIREREE 71 34. 60 182 367. 154, 369  100:14:21:14  0.125~6.25 0.9981  70.0~115.1 5.27~17.98 0.10
72 R 2k 72 34. 60 182 329, 194. 382 100:3:372 0.365~18.75  0.9984  70.1~111.5 6.65~20.88 0.10
73 R 73 34. 65 382 213, 171, 377 100:6:122 0.125~6. 25 0.9976  71.0~112.0  6.69~16. 74 0.05
74 R 74 36. 46 160 77. 161, 133 86:33:100 0.125~6. 25 0.9991  70.0~112.0 7.51~20.39 0.05
75 HE B T 75 36. 75 221 232, 373 100:36:22 0.125~6. 25 0.9990  72.0~107.2 7.75~18.09 0.05
76 MEMERBE 76 37.01 318 290, 194. 360 100:10:161 0.125~6. 25 0.9992  69.0~111.0  6.63~19. 66 0.05
77 g 1 77 38. 68 362 226, 334, 364  100:47:16:19  0.125~6.25 0.9978  70.2~109.9 6.88~17.82 0.05
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