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Determination of 252 Drug Residues in Fish Meat via Gas
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Abstract: A method to efficiently screen 252 drug residues in fish using gas chromatography—tandem
mass spectrometry combined with dispersive solid-phase extraction was established. The 252 drugs in-
cluded 242 pesticides and 10 veterinary drugs. Fish samples were extracted with acetonitrile, salted
out using anhydrous sodium sulfate, and purified with octadecylsilane bonded silica gel and primary
secondary amines. Detection was performed in multiple-reaction monitoring mode and quantification
was achieved using the matrix-matched standard calibration method. Good linear relationships were
exhibited by the 252 drugs over their respective concentration ranges, with correlation coefficients
(r7) of 0. 99 or greater achieved. The limits of quantitation (LOQs) of alpha-endosulfan and malaoxon
were 0. 1 mg/kg, whereas the LOQs of the other 250 drugs were 0. 002 5-0. 05 mg/kg. The average
recoveries for the 252 drugs at three spiked levels were 52. 8%-113%, and the relative standard devi-
ations were between 1. 3% and 20%. When applied to the screening of 122 fish samples, the meth-
od detected 40 drug residues, including 36 pesticides, 3 anesthetics, and diazepam. This simple,
efficient, and highly sensitive method is suitable for the simultaneous screening of multi-class pesti-
cide and veterinary drug residues in fish.
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TSQ 8000 S AH {4 — HE BT (GC-MS/MS, SEEFRER KA H]) 5 T-18 g i i 21 L (T8 1KA
A7) R-210JEE% AL (BUCHI 23 W] ) ; HCB602H HLF R F-(0. 01 g, SC{mhbpAeeab s AT B 23w ) 5 B
It HT2500 2 & e iR & A (LB S AR A 1)) 5 neofuge 18r (R4 VR S5 OAIL (i 7 BB A s
R

RS 100 FHIR SAREIEE (100 mg/L) . WEME IR LS 113 FHIR SARHEIAE (100 mg/L) | HHCHEATE ]

55 20 FbRIEIA M (1 000 mg/L) , WA T nl St MRS AR, THRE . HETES . 5 TEH .
- IR T & . CBR T &G . OB TN (100 mg/L, KEM/REEAHR); =RK . R
. FIZRE (1000 mg/L, KERFT/RELNT]); HPEHE(100 mg/L, £ Stanford) ; FEKBREREN (5B
afi, PUNVRE); +/\BERERELERAREIE(C) . N-INZEZ JE(PSA) . 40~63 pm, T Lilg2ei; 2N
(faplal, ©FiE2ent); KPS A BT A ZE RIS &

1.2 FREREEH

FRUERE RS : 45 29 Fh 1 000 mg/L bR IRFELH] Y 100 me/LFRIEZ I, —18 “CUKFE T BE B HHEAE,
FRHeH.

TRA PR . WER 100 mg/L 1 39 Tl B —bRIFEIA T %5 500 wL, HAREEZRZE 10 mL, Bl A% 39
PRI YN 5 me/L IS — IR SRR 50 W 100 me/L 1) 100 Fhik S bREias i of 113 FiR &
FRUEVS W 500 L, MZBSERZT 10 mL, BCHI R 213 Fh5 S B4 5 me/L 155 4R S FRUEE T,
-18 ‘CUKFE LS R, AROH3INA.

FERhRUE TR . W —E BIRAFREE R, NT, N 1 mL2S AR, Bl 0. 002 5,
0.005, 0.010, 0.020, 0.050, 0.10, 0.20. 0.50 mg/L ZF e & R FibrifE iAW, #E4T GC-MS/MS 5
W, BECHLA o DARRIAL A i i T AL (y) g AE bR, DU EIREE (o) B AAAR, Sl VERRIfE
(I
1.3 @

1.3.1 H@mElE WREHOAAR, BalkRmimpedg, mhuh. 2%, BLRES; LR
A1, -18 ‘CLL R RIRTE, &H.

1.3.2 FERATAIE  FREC2. 00 gt AIFES T 50 mL MO, IS g 6K Na,SO IR AT, i
K& ZE R4 5 F-F1 10 mL Z IR HETREL 15 min, #7530 min 5 LL 6 000 r/min #5005 min, WA FEW,
PN 10 mL Z G FaRiE P EE SR 1K, SRR LIER T35 100 mg C,. 100 mg PSA AL
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WHER 1 min, L6 000 v/min #5005 min, BT LIEW, A 50 pL ZHIEHL(DMSO), 40 CHEIRE
T, HZBEAZE 1 mL, 130.22 pm HHLIENE AU,
1.4 UH/&KH

A TE S5 4. DB-SMS 4,554 (30 mx0. 25 mmx0. 25 pm) ; #: He (47 99.999%) ; i i
1. 0 mL/min; #AELEEE: 60~300 °C; F2FFFHE: FIEATRE 60 CAEEE 1 min, LL30 ‘C/min FFZE 210 °C,
FFLLS C/min FF A 300 CORFES ming BEFEER . 1 ul; BEAEE: Aomsbet. Folsfe. mrihs
TUE(ED; HFRER: 70 eV; fEHILRIRE . 300 °C; & TIFEE: 300 C; REfES. Ar; H#ITR:
% OV I (MRMO) A, HoA i 2 A& 1
1.5 BRI

FETFRURE (Me ) A& 485 TRt o0 A o A i B2 ) F AR g, #2 F00HE . Me=(B/A-1)x100%., H
Hr: BoAZS PR BECH APRIE I AR A Sh CIERC I PRI AR, A 5 B rp A bR )
iR A . 2 Me=—20%~20%, R 55EE RN 3 #F Me=-50%~-20% 5% 20%~50%, A 55554k
W 3 45 Me > 50%EE Me < —50% I}, A5 L™,
2 #R5itHE
2.1 RGN L

AL Je 252 Fh 2y, I AR PERCR AL S I W e . S G . T R RS Y ETE
HP-5MS(30 mx0. 25 mmx0. 25 pwm) i FE EgEi 22, ™, miX 2R EA &7 DB-5MS i
UEE TR I 7 B, O S8 6 4% DB—-5MS (30 mx0. 25 mm, 0. 25 wm) i ke e 745355 .
2.2 PFULEHMK

ARG T, % 147 ERSEETRE, KIUNAEEAIEARERIS, HAu g
R H AR S — T3, BOEBETPise /N B B A0 2 XV b 8 | 10, P —
IHE R E PR TR 252 b AL G I BRE2E LR 1, B i ik E LA 1.

1 252FMEEYIH) CC-MS/MSAE R,
Table 1 GC—MS/MS information of 252 compounds

Quantitative ion ~ Collision en- Qualitative ion  Collision en-

No. Compound English name Retention time/min pair(miz) ergyleV pair(miz) ergyleV
1 FH el Methamidophos 4.56 141.0>95.0 10 141.0>79.0 15
2 R Dichlorvos 4.58 109.0>79.0 10 185.0>93.0 15
3 WG Dichlorobenzonitrile 5.11 171.0>100.0 25 171.0>136.0 15
4 2, 4, 6-=FEFKM 2, 4, 6-Trichlorophenol 5.17 196. 0>97. 1 24 198. 0>97. 1 24
5 TEm Eugenol 5.13 164. 0>149. 0 8 164. 0>131.0 12
6 SN Biphenyl 5.31 154.0>115.0 24 154.0>128.0 22
7 K Mevinphos 5.42 127.0>109. 0 10 127.0>95.0 15
8 FOE T 25 Ty Methyleugenol 5.32 178. 0>107. 1 17 178. 0>147.0 10
9 TR Etridiazole 5.59 211.1>183.0 10 183. 0>140. 0 15
10 T P g Acephate 5.49 136.0>42.0 10 136.0>94. 0 10
11 i £ Methacrifos 5.74 207.9>180. 1 5 207.9>93.0 10
12 T Isoeugenol 5.57 164. 0>149. 0 8 164.0>131.0 12
13 SR HTEE Chloroneh 5.81 206. 0>141.0 20 191.0>113.0 15
14 S Isoprocarb 5.93 121.0>77.0 20 136.0>121.0 10
15 =RMK MS-222 5.88 165.0>93.0 12 165.0>92.0 8
16 S T Methyl isoeugenol 5.74 178. 0>107.0 16 178. 0>147. 0 8
17 BRIy 2-Phenylphenol 5.90 141. 1>115. 1 18 170. 1>141. 1 24
18 LR T AW liE Eugenyl acetate 5.83 164. 0>149. 0 8 164. 0>132.0 6
19 RIELEL Molinate 5.99 126.0>55.0 10 126.0>83.0 5

20 LW Thionazin 6.22 143.0>79. 0 10 175.0>79. 0 10
21 Tk Fenobucarb 6.22 121.0>77. 0 20 121.0>103. 0 15
22 HRR Propoxur 6.23 110. 0>63.0 25 110. 0>64. 0 25
23 NERTEES S Tecnazene 6.21 260. 9>203. 0 10 214.9>179.0 10
24 FURR Omethoate 6. 19 156.0>110. 0 10 156.0>79.0 15
25 PN K 1 Systox 6.24/6.78 88. 0>60. 0 5 89. 0>60. 0 5
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. . . Quantitative ion ~ Collision en- Qualitative ion  Collision en-
No. Compound English name Retention time/min . .
pair(m/z) ergy/eV pair(m/z) ergy/eV

26 RN Diphenylamine 6.35 169. 0>168. 2 15 168. 0>167.2 8
27 HOR R Cycloate 6.38 154.1>83. 1 5 154.1>72. 1 5
28 R Benfluralin 6.45 292. 0>264. 0 5 292. 0>206. 0 10
29 LTI AR Ethalfluralin 6.36 275.9>202. 1 15 315.9>275.9 10
30 AR Benzocaine 6.13 120. 0>92. 0 11 120. 0>65. 0 23
31 PP P R Demeton methyl 6.31 141.9>79.0 14 141.9>112.0 6
32 PR Ethoprophos 6. 36 158.0>97.0 20 200.0>158.0 5
33 LR T A Acetyl isoeugenol 6.22 164. 0>149. 0 8 206. 0>164. 0 5
34 HiR Dicrotofos 6.47 127.0>109. 0 15 127.0>95. 0 15
35 i 2 FE B4 Atrazine-desethyl 6.47 187.0>172.0 5 172.0>94.0 15
36 Lt Sulfotep 6.50 322.0>146.0 25 322.0>202.0 10
37 R R Trifluralin 6.42 306. 0>264. 0 10 264. 0>160. 0 18
38 A Monocrotophos 6. 54 127.0>109. 0 12 127.0>95.0 15
39 GEES R0 Phorate 6. 63 260. 0>75. 0 10 231.0>129.0 24
40 (SRS AT Atratone 6.79 169. 0>154. 1 5 211.0>169. 1 5
41 INETE Hexachlorobenzene 6.76 283.8>248. 8 15 283.3>213.9 30
42 S AVAVAN alpha-BHC 6.72 181.0>145.0 15 221.0>183.0 10
43 S Dicloran 6.84 206. 1>176. 0 10 160. 1>124. 1 10
44 B E Atrazine 6.90 215.1>200. 1 10 200. 1>122. 1 10
45 FRHE Propazine 6.93 214.2>172.2 10 229.1>58. 1 10
46 IR Dimethoate 6. 82 125.0>79. 0 10 125.0>47.0 10
47 EiNED Carbofuran 6. 84 164. 0>149. 1 10 221.0>164. 1 10
48 PHI Simazine 6. 86 201.0>173.0 5 201.0>186.0 5
49 EANTSE D Profluralin 6.93 317.9>199.0 15 317.9>54. 8 10
50 LA Monolinuron 6.92 126. 0>99. 0 15 214.0>61.0 10
51 SRR Chlorpropham 6.45 127.1>65.0 22 213. 1>171. 1 6
52 SR Clomazone 6.95 125.0>89.0 15 204. 1>107. 1 20
53 Jitrqragit Propetamphos 6.98 138.0>110.0 10 138.0>64.0 15
54 B-7NANAN beta~-BHC 6.98 181.0>145.0 15 221.0>183.0 10
55 Bk YR SN Pentachloronitrobenzene 6.99 295.0>237.0 15 237.0>143.0 25
56 FETH Terbuthylazine 7.03 172.9>172.0 5 228.9>173. 1 5
57 FET B Terbufos 7.03 231.0>129.0 20 231.0>174.9 14
58 IR Diazinon 7.06 304.0>179. 0 10 179. 0>137. 0 20
59 Y AVAVAN gamma-BHC 7.05 181.0>145.0 15 221.0>183.0 10
60 R IR T Bl Pronamide 7.07 173.0>145.0 15 175.0>147.0 15
61 e Phosphamidon 7.09/7. 51 264.0>127.0 10 264.0>193. 0 7
62 i BT Fonofos 7.11 137.0>109. 0 5 246.0>137.0 5
63 WS R i Pyrimethanil 7.17 198.0>118.0 30 198.0>183.0 15
64 B Isazofos 7.21 161.0>119.0 15 257.0>162.0 10
65 LR Etrimfos 7.24 181.0>153.0 5 168.0>153. 1 5
66 FR X AU Paraoxon-methyl 7.23 230. 0>136. 0 8 230. 0>106. 0 22
67 Wi Triallate 7.30 268.0>184.0 20 142.9>83.0 15
68 TRLmE IE Tebupirimfos 7.32 260. 8>137.2 15 233.9>110. 1 15
69 Ei%3 Pirimicarb 7.34 238.0>166. 0 10 166. 0>96. 0 10
70 S AVAYA delta-BHC 7.36 181.0>145.0 15 221.0>183.0 10
71 SR Iprobenfos 7.38 203.9>91.0 5 121.9>121.0 15
72 HAERE Pentachloroaniline 7.55 262.8>192.0 20 264.9>194. 0 20
73 LR Formothion 7.47 170. 0>93. 0 5 197.9>92.9 10
74 [oERES Desmetryn 7.57 213.0>171. 1 6 213.0>58. 1 18
75 B2 Dichlofenthion 7.55 278.9>222.9 15 222.9>204.9 15
76 LN Acetochlor 7.61 223.0>132.0 20 223.0>147.0 5
77 I Wy B Dimethenamid 7.58 203. 0>154.0 10 203. 0>127.0 10
78 JH G Fipronil desulfinyl 7.61 388.0>333.0 15 333.0>281.0 15
79 R Propanil 7.61 161.0>99. 0 30 161. 0>90. 0 25
80 Ty 4 Malaoxon 7.63 127.0>99. 0 10 268.0>127.0 10
81 LAt Chlorpyrifos-methyl 7. 64 125.0>47.0 15 286.0>93.0 20
82 I A Vinclozolin 7.67 285.0>212.0 15 287.0>214.0 15
83 IR ] Metribuzin 7.67 198. 0>55. 0 30 198. 0>82.0 15
84 ERNE Lidocaine 7.70 86. 1>58. 1 8 86. 1>56. 1 13
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5 . . Quantitative ion ~ Collision en- Qualitative ion  Collision en-
No. Compound English name Retention time/min . .
pair(m/z) ergy/eV pair(m/z) ergy/eV

85 FH Alachlor 7.72 237.0>160. 0 15 237.0>132.0 25
86 PR S i Parathion-methyl 7.73 125.0>47.0 10 263. 0>109. 0 15
87 B ST Tolclofos-methyl 7.75 265. 0>250. 0 15 265.0>93. 0 25
88 5K Ametryn 7.81 227.1>58.0 14 227.1>185. 1 6
89 R Metalaxyl 7.81 234.0>146.0 20 249. 0>190. 0 10
90 ENREE Prometryn 7.86 226.0>184.0 10 199.0>184.0 5
91 X 4 Paraoxon 7.87 108.9>91.0 5 148.9>119.0 5
92 J bl Ronnel 7. 86 285. 0>269. 9 15 286. 9>272.0 15
93 & Heptachlor 7.88 272.0>237.0 20 274. 0>239. 0 16
94 PP I I Pirimiphos-methy 7.97 290. 0>125.0 20 305. 0>180. 0 8
95 FELG Terbutryn standard 8.02 185.0>170. 1 5 241.1>170.2 15
96 ARIE A Fenitrothion 8. 04 277. 0>260. 0 5 260.0>125.0 15
97 RER Ethofumesate 8.05 161.0>105. 0 10 206.9>161. 1 5
98 TR Malathion 8. 12 127.0>99.0 10 173.0>127.0 5
99 B E Bromacil 8.15 207. 0>190. 0 15 205.0>188.0 15
100 S Dipropetryn 8.20 255.1>222. 1 10 255.1>180. 1 20
101 GIERERIRI) Phorate sulfoxide 8.20 153.0>97. 0 10 153.0>125.0 10
102 ST R Metolachlor 8.23 162.0>133.0 15 238.0>162.0 15
103 FEAEM Chlorpyrifos 8.25 314.0>258.0 15 316. 0>260. 0 15
104 RES) Thiobencarb 8.29 100. 0>72. 0 5 124.9>89.0 15
105 RN Phorate sulfone 8.28 153.0>97.0 12 199. 0>143. 0 15
106 LB S Phosfolan-methyl 8.29 168. 0>109. 0 15 168. 0>136. 0 15
107 (R Fenthion 8.32 278.0>109. 0 20 278.0>169. 0 14
108 X B Parathion 8.37 291.0>109. 0 15 291.0>137.0 10
109 VU G ke e Tetraconazole 8.38 336. 0>203. 8 30 336.0>217.0 20
110 A Isofenphos oxon 8.37 229. 0>200. 9 10 229.0>121.0 25
111 BNl Aldrin 8.37 261.0>191.0 30 298. 0>263. 0 10
112 = MR Triadimefon 8.41 208.0>181.0 10 208.0>111.0 10
113 TR NGB Isocarbophos 8.43 289. 0>136. 0 15 230. 0>212. 0 10
114 TR Butralin 8.49 266. 0>190. 0 12 266. 0>236. 0 8
115 R Dimethachlon 8.49 243.0>187.0 10 243.0>215.0 8
116 K Pirimiphos-ethyl 8.52 318.1>182.0 10 318. 1>166. 1 10
117 TR Trichloronat 8.51 296. 8>268. 9 10 298. 8>270. 9 10
118 =G I Dicofol 8.52 139.0>111.0 16 250. 0>139. 0 14
119 FELHLJIE AR Fipronil-sulfide 8. 62 420.0>351.0 15 422.0>353.0 15
120 PR R Bromophos 8. 60 330. 8>315. 8 15 328.8>313. 8 15
121 S I Fosthiazate 8.59/8. 63 195.0>139.0 6 195. 0>103. 0 10
122 PP S M Isofenphos-methyl 8. 65 199. 0>121.0 10 241.0>199. 0 10
123 G Fipronil 9.08 367.0>213.0 30 369. 0>215.0 30
124 ZHRR Pendimethalin 8.75 252.0>191.0 10 252.0>162.0 15
125 0% R B e Cyprodinil 8.79 225.2>224.3 10 224.2>208. 2 20
126 HRE Chlorfenvinphos 8.72/8.91 267.0>159. 0 18 323.0>267.0 16
127 SEMIRE Isofenphos 3. 87 212.9>121. 1 10 212.9>185. 1 5
128 FET BB Terbufos sulfone 8. 86 153.0>97.0 21 199. 0>97.0 21
129 1A Penconazole 8.87 248.0>157.0 25 248.0>192.0 15
130 TR ol Bromfenvinfos 9.65 266. 9>159. 1 15 268.9>161. 1 15
131 AN Beflubutamid 9. 00 176. 1>91. 1 10 221.0>193. 1 5
132 i el Mephosfolan 8.99 168.0>139.9 5 196. 0>139. 9 15
133 ineaN Phosfolan 9.03 196. 0>140. 0 10 168. 0>140. 0 5
134 W B Quinalphos 9.03 146.0>118. 0 10 146. 0>91. 0 8
135 b Crotoxyphos 9.10 193.0>127.0 9 127. 0>109. 0 15
136 =R Triadimenol 9. 09/9. 40 168. 0>70. 0 10 128. 0>65. 1 15
137 JiE R Procymidone 9.09 283.0>96. 0 10 285. 0>257. 0 10
138 LI Bromophos-ethyl 9.26 358.7>302. 8 15 302. 8>284. 7 15
139 PN Methidathion 9.30 145.0>85.0 10 145.0>58.0 20
140 T M Flumetralin 9.38 143.0>107. 0 21 143.0>83.0 18
141 XhE Tetrachlorvinphose 9.38 328.9>109.0 15 330.9>109. 0 15
142 2, 4'-TETHE o, p’-DDE 9.38 246. 0>176. 0 30 248.0>176. 0 28
143 TR Butachlor 9.41 176.0>147. 0 15 188. 0>160. 0 10
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. . . Quantitative ion ~ Collision en- Qualitative ion  Collision en-
No. Compound English name Retention time/min . .
pair(m/z) ergy/eV pair(m/z) ergy/eV

144 At Chlordane-trans 9.36 374. 8>265.9 26 372. 8>263.9 28
145 IGE I T Hexythiazox 9.40 184. 0>149. 0 10 156.0>112.0 15
146 AR AL Fenothiocarb 9.48 160. 1>72. 1 10 160. 1>106. 1 12
147 A Paclobutrazol 9.45 236.0>125.0 10 236.0>167.0 10
148 T Chlorthiophos 9.41/9. 63 324.8>268.9 10 296. 8>268. 9 5
149 PR Butamifos 9.58 285.9>202. 0 15 200.0>92.0 10
150 % D i Mepanipyrim 9.61 223.2>222.2 10 222.2>207.2 15
151 S cis-Chlordane 9. 60 374. 8>265.9 26 372. 8>263.9 28
152 -t alpha-Endosulfan 9.62 241. 0>206. 0 15 195. 0>159. 0 10
153 EaNis Flutolanil 9.73 173.0>145.0 15 281.0>173.0 10
154 A ik Fluorodifen 9.71 190. 0>75.0 20 190. 0>126. 1 10
155 FaN7s Napropamide 9.72 128. 0>72.0 5 271.0>128.0 5
156 TN HLE Pretilachlor 9.82 262. 0>202. 0 10 238.0>162.0 10
157 IR i Chlorfenson 9.81 111.0>75.0 15 175.0>111.0 10
158 & TR I Fludioxonil 9.83 248.0>127.0 26 248.0>154.0 20
159 TN B Prothiofos 9.81 308.9>238.9 15 266. 9>239. 0 5
160 ALY Hexaconazole 9. 81 214.0>159.0 20 214.0>172.0 20
161 e R Isoprothiolane 9.85 204. 0>85.0 28 290.0>118.0 12
162 FRHET Fipronil-sulfone 9.89 383.0>255.0 20 385.0>257.0 20
163 M . ] Oxadiazon 9.95 258.0>175.0 8 302.0>175.0 14
164 TR Profenofos 9.91 337.0>267.0 15 339.0>269. 0 15
165 WE IR T e Thifluzamide 9.98 446. 9>426. 9 20 448.9>428.9 20
166 4, 4-iETHG p, p-DDE 9.99 316. 0>246. 0 10 246. 0>176. 0 20
167 AR ik Oxyfluorfen 10. 06 252.0>196. 0 20 252.0>146. 0 30
168 AR DEF 10.03 169. 0>57. 0 5 202. 0>147.0 5
169 i R s Myclobutanil 10. 07 179. 0>125. 0 15 179. 0>152. 0 8
170 =B Tricyclazole 9.99 189. 0>161.9 12 189. 0>135.0 18
171 ik TR i Kresoxim-methyl 10. 11 206. 1>116. 1 6 206. 1>131. 1 14
172 . TR ik R T Bupirimate 10. 11 272.9>108.0 15 272.9>193. 1 5
173 WE T Buprofezin 10. 11 175.1>132. 1 12 172.1>57.0 14
174 2, A'-TiE o, p’-DDD 10. 13 235.0>165.0 24 237.0>165.0 28
175 Tk B Dieldrin 10. 12 277.0>241.0 10 261.0>191.0 30
176 R N Cyflufenamid 10.29 118. 1>90. 0 10 118.1>89.0 25
177 U Chlorfenapyr 10.28 328.0>247.0 15 247.0>227.0 15
178 AN Isoxathion 10. 36 177.1>130. 0 10 177. 1>116. 1 15
179 M AR R Fluazifop-butyl 10. 46 281.9>91.0 20 281.9>238.0 20
180 TR p Cyproconazole 10. 41/10. 45 222.0>125.0 15 139.0>111.0 15
181 54 L EE Nitrofen 10. 50 202.0>139. 0 24 283.0>253.0 12
182 SEAKIGH] Endrin 10. 56 262.9>191.0 30 262.9>193.0 28
183 ZUTHR A U T Chlorobenzilate 10. 66 251.0>139. 1 15 139. 1>111.0 10
184 ERW Fensulfothion 10.73 291. 8>156. 0 15 291.8>108. 8 15
185 S A it Diniconazole 10. 78 267.9>232.0 10 269. 9>232. 0 10
186 5 A AN Fenthion sulfone 10. 81 310. 0>105. 2 12 310. 0>109. 0 21
187 ST R Iprodione 10. 84 187.0>124.0 10 244.0>187.0 5
188 VR0 Ethion 10. 84 230.9>129. 0 20 230.9>175.0 10
189 WEFE R Oxadixyl 10. 84 163. 0>132. 1 5 163.0>117.0 25
190 B- beta-Endosulfan 10. 82 194. 9>160. 0 8 194.9>125.0 24
191 2, 4T o, p-DDT 10. 87 235.0>165.0 10 235.0>200. 0 15
192 4, 4'-JHTETE p, p'-DDD 10.91 235.0>165.0 10 235. 0>200. 0 15
193 A ik Aclonifen 10. 95 212.0>182.0 10 264.0>194.0 15
194 = e Triazophos 11.22 161.0>134.0 10 161.0>106.0 14
195 o T B Trifloxystrobin 11.90 222.0>130.0 12 222.0>190. 0 8
196 K Famphur 11.37 218.0>109. 0 15 218.0>79.0 30
197 KFRR Benalaxyl 11.39 148. 0>77. 0 35 148.0>105. 1 20
198 X Carbophenothion 11. 47 153.0>96.9 10 199. 0>143. 0 10
199 FR Edifenphos 11. 56 173.0>109. 0 10 310.0>173.0 14
200 N FRmE Propiconazole 11.56/11.71 173.0>109. 0 28 259. 0>69. 0 14
201 WA R Quinoxyfen 11. 60 237.0>208. 0 30 272.0>237.0 10
202 Bt PHBL I i Endosulfan sulfate 11. 60 271.8>236.9 18 386.8>252.9 8
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5 . . Quantitative ion ~ Collision en- Qualitative ion  Collision en-
No. Compound English name Retention time/min . .
pair(m/z) ergy/eV pair(m/z) ergy/eV

203 4, 4T p, p-DDT 11.73 235.0>165. 0 10 235. 0>200. 0 15
204 IR Hexazinone 11.88 171.0>71. 1 10 171.0>85.0 10
205 RER Diclofop-methyl 12. 10 339.9>252.9 10 253.0>162. 1 15
206 T A P Tebuconazole 12. 09 250.0>125.0 22 125.0>89.0 18
207 EEANY Epoxiconazole 12.08/12. 43 192.0>138. 1 10 192.0>111.0 25
208 AL Piperonyl butoxide 12.28 176. 1>131. 1 15 176. 1>103. 1 25
209 U2 R Pyridaphenthion 12.72 340. 0>199. 0 5 204. 0>203. 1 5
210 JHe 44 Tetramethrin 12. 84/13. 08 164.0>77.0 25 164.0>107. 1 10
211 I 44 Mg Bifenthrin 12.96 181. 0>166. 0 10 181.0>179. 0 10
212 TR g Bromopropylate 13.02 343.0>185.0 20 341.0>183.0 20
213 SV e B Al Phosmet 12.91 160. 0>133.0 10 317.0>160. 0 10
214 TR EPN 12.98 169. 0>141. 1 5 169. 0>77. 1 25
215 WR R 1 Piperophos 13.04 320.0>122.0 10 140. 0>98. 0 10
216 S N Bifenazate 13. 14 258. 1>196. 1 12 300. 1>258. 1 8
217 ] Etoxazole 13.19 359. 1>187. 1 14 359. 1>340. 1 12
218 FR U T Methoxychlor 13.16 227. 1>169. 1 24 227.1>212. 1 14
219 R 45U 5 P Fenpropathrin 13.24 181.0>152.0 10 265.0>210. 0 20
220 b PG Diazepam 13.25 221. 0>206. 0 20 256. 0>221. 0 12
221 DK s PR ] Fenamidone 13.28 238.0>237.0 10 268. 0>180. 0 20
222 I sl i Tebufenpyrad 13. 40 332.9>171.0 15 275.9>171. 1 10
223 SR Y 5t fr Chlorantraniliprole 13.17 278. 0>249. 0 20 280. 0>251. 0 20
224 WEE Anilofos 13. 40 225.9>157.0 10 225.9>184.0 5
225 = SRR Tetradifon 13.73 158.9>131.0 10 226.9>199. 0 15
226 TRA B Phosalone 13.90 182.0>111.0 15 367.0>182.0 10
227 TR Leptophos 13. 90 171. 0>77.0 15 154.9>77. 1 15
228 SR A e lambda-Cyhalothrin 14.22/14. 50 181.0>152.0 10 197.0>141.0 12
229 NP Pyriproxyfen 14.20 136. 1>96. 0 14 226. 1>186. 1 14
230 AR Pk B Mefenacet 14.27 192.0>136. 1 15 192. 0>109. 1 30
231 N 44 T Acrinathrin 14.50/14. 84 207.8>181. 1 10 288.9>92. 8 10
232 M PR 1t Pyrazophos 14.76 221.0>193. 1 10 232.0>204. 1 10
233 TR Mirex 14.45 271.8>236. 8 18 273.8>238. 8 18
234 IR IE L Fenarimol 14.72 219.0>107.0 10 251.0>139. 0 10
235 AT Azinphos-ethyl 14.95 132.0>77.0 15 160. 0>77. 1 20
236 AR Permethrin 15.78/16. 01 183.0>153.0 15 163.0>127.0 10
237 ik Coumaphos 15.94 226.0>163.0 15 210.0>119.0 20
238 TR e Fluquinconazole 15.95 340. 0>298. 0 15 108. 0>57.0 15
239 TR Dioxathion 16. 08 271.0>125.0 14 271.0>153.0 8
240 ik il 52 Pyridaben 16. 00 147. 1>117. 1 22 147.1>132. 1 14
241 i A e Fenbuconazole 16. 62 198.0>129. 0 15 129. 0>102. 0 15
242 AT e Cyfluthrin 16.73/17. 11 226. 0>206. 0 10 226.0>199. 0 10
243 A Cypermethrin 17.25/17. 84 163.0>127.0 10 163.0>91.0 15
244 I Tk 15 Boscalid 17.31 140. 0>112.0 10 140. 0>76. 0 25
245 T A e Flucythrinate 17.61/17.95 157.0>107.0 15 199. 0>157. 0 10
246 Tk 2 Tk Etofenprox 17.85 163.1>135. 1 10 163.1>107. 1 18
247 TR S g Fluvalinate 19. 11/19. 26 250. 0>200. 0 20 252.1>55.0 20
248 TIEE A ik T i Pyraclostrobin 19. 02 132.0>77.0 20 164.1>132. 1 14
249 UK AT Fenvalerate 18.84/19. 22 419.0>225.0 8 419.0>167.0 12
250 BN EZN Difenoconazole 19. 62/19. 73 323.0>265.0 15 325.0>267.0 15
251 RR S Deltamethrin 19. 87/20. 22 253.0>174.0 8 251.0>172.0 8
252 W TR iR Azoxystrobin 20. 56 344, 1>329. 1 16 388. 1>345. 1 18
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Fig. 1 Total ion current chromatogram of matrix-
matched mixed standard solution containing 252 com-

pounds in MRM mode
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Fig. 2 Effect of DMSO amount on recoveries of 10 rep-

resentative veterinary drugs

HEH DL R RS T . FREL2. 00 g fa AR, BRigfbid i
SRR A B FFPIIR LIS S mL ZHEWAIIIE ke, WHEIRTS 1 min) , H AR R FedE
“1.3.27 HE 7. AUERAAEIOEE 1 47 BEFRSIN . ARE P RR AR T S 2, QuECKERS VAT IE
CbERRNEE ;s 2Ll E PR kAT 0. 05 mg/kg BUMIBRIIWC LSS, QuEChERS 268 K 22 %025 i) [ul
MR &, ORI I 24 B QuEChERS % .

2.3.3 QUEChERSERMEM QuEChERS W HEEEENE C . PSA. A E{LIRAZR(GCB) . oK
MgSO,. GCB FH Tl omtfk s, (R SWLH 2 PFRZiPiit. JoK MgSO, oK AR R, HKFZ
s K AR HIIN TG K MgSO, 23 [RIBF e Bt ARt &4, S 20l R FEAR, R AR 323 FH e K
Na,SO, 3EHTRRK, B b A EHE H C FIPSA . ARSCRRFER A2 ¢, S THLL T S200 6 & s ol 207
SEE 1. C FUE#40, 60, 80, 100, 120 mg 5 PSA(100 mg) 3 MILH A ik 5 Flhid b kA7 Ak (H Axmijidb
PRFEARSL “1.3.27 PR, Rl “1.47 &4k, FED, 4EREM, BEE C =M, ez
AShFats . L5 2. 60, 80, 100, 120 mghy C, 7560, 80, 100, 120 mgi) PSALH S, 16 Fpiik
WITEA, LA, 4 C M PSA RN 100 mgh, 45 AELFN R FAR, G bOoksls, Hinsk
BEPE) AL A 100 mg C A1 100 mg PSA

2.4 FiERZFIEM

2.4.1 ERME MR “1.3.27 FFEEITEREE, UrE /SRR AR . SRR AR
FEFR R AEAR , XTI RSP AERLTOON . %HE 1,57 J7ikit 0. 1 mg/L (1K 252 Fh2iPy e fa
P ELRTOY , A5 . Me {ETERI-51. 1%~103%, Hrb 41 Fh2hdy LB ga %008 , 208 Fhzhty
SEPUIL TR, 3R LR IO TR 5 164 R Jp s RN, 73 R A v SR RN
1S FP25Hy Ao B RN o i DA Bs o] L, £ P v 252 2 6 35 SR 7 R0 g 595 35 J g o A v 45
FERRON, SRIE RN AN 5. 9%, PR, SEBRA it FE ] R H S BE R IR WO TR T A,
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Fig. 3 Total ion current chromatograms of silver carp

sample(A ) and bighead carp sample(B) in MRM mode

2 A RIBHPERE S R S B
Table 2 Results of fish samples

No. Drug detected Number of Content/(mg-kg™) | No. Drug detected Number of Content/(mg-kg™)
detected detected
1 Pretilachlor 1 0.0105 21 Procymidone 1 0.003 3
2 Chlorpyrifos 14 0. 005 1~0. 0220 22 Flucythrinate 1 0.003 1
3 Isoprothiolane 1 0.007 5 23 Fenpropathrin 1 0.015
4 Diphenylamine 8 0. 002 8~0. 005 0 24 Trifluralin 1 0.005 7
5 Chlordane-trans 2 0.015~0. 023 25 Permethrin 2 0.010~0. 022
6 Cyfluthrin 2 0. 004 0~0. 020 0 26 Etofenprox 2 0.010~0.018
7 Bifenthrin 4 0. 006 6~0. 020 0 27 Mirex 2 0. 006 5~0.012 0
8 Chlorpyrifos-tmethyl 1 0.014 28 Prometryn 1 0.010
9 lambda-Cyhalothrin 1 0. 043 29 Heptachlor 2 0. 007 2~0. 007 6
10 Pyrimethanil 1 0.011 30 Fenvalerate 2 0. 003 4~0. 007 6
11 DDT 3 0. 015~0. 063 31 Pentachloronitrobenzene 2 0. 009 2~0.014 0
12 Ethion 1 0. 006 4 32 Bromopropylate 2 0. 004 1~0. 008 6
13 Oxyfluorfen 1 0. 032 33 Deltamethrin 1 0.007 5
14 Aldrin 1 0. 028 34 Acetochlor 1 0. 005 8
15 Pyriproxyfen 2 0.007 4~0.012 0 35 Piperonyl butoxide 1 0.010
16 Pyraclostrobin 1 0.12 36 BHC 1 0.017
17 Chlorfenapyr 1 0.20 37 Benzocaine 1 0.032
18 Fonofos 1 0.004 9 38 Methyleugenol 1 0.016
19 Pyridaben 1 0. 066 39 Eugenol 38 0. 007 2~6.2
20 Quinoxyfen 2 0. 003 8~0. 004 5 40 Diazepam 2 0.009 7~0.012 0
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