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Determination of 179 Pesticides in Citri Reticulatae Pericarpium by GC-MS/MS
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[ Abstract ] Objective; To establish a GC-MS/MS method for detecting 179 pesticides in Citri Reticulatae
Pericarpium, in order to find out the current situations of pesticide residues in Citri Reticulatae Pericarpium.
Method: The samples were extracted with acetone for twice, cleaned up by solid-phase extraction ( SPE ),
concentrated , filtered, added with internal standard analysis protection agent, and then determined by GC-MS/MS.
Result: The method of GC-MS/MS was established for determining 179 pesticides, including forbidden, limited,
high-toxic and common pesticides. The recoveries of most pesticides ranged from 60% to 120% , with RSDs less
than 15% . The limits of determination were below 0.01 mg-kg '. Conclusion: This method is sensitive and
accurate, and can be used for the determination of multi-residual pesticides in Citri Reticulatae Pericarpium. The
findings show that many finds of pesticides were used in planting oranges, which causes serious pesticide residues
pollution. Therefore, there is a risk of using Citri Reticulatae Pericarpium with excessive pesticide residues.
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358 o i W B A 56 DU b o0, #2 B Dr. Ehrenstorfer 23
], LA PR A7 35 550 B i B2 1 000 mg - L™ i) BABR IE 45
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Table 1 Retention time, target ion,recovery and LOD for 179 pesticides in Citri Reticulatae Pericarpium

ERET EEE T ENEE T 2 oo i ﬁl}pﬂ&t

t e R

g8 Sk CAS & Jmin e LF i (,F e CE it 2 r /mg-kg ! /j RSD
/V /V /v e

1 FRIE (404 ) 116-06-3 3.78 115.1>100.1 8 115.1>68.0 8 115.1>48.0 12 Y=0.346X+0.239 0.993 0.001 56 12.2
2 IRk 96-12-8 5.583 157.0>75.0 15 157.0>95.0 20 157.0>49.0 20 Y=3.361X-0.323 0.99% 0.005 53 6.3
3 ek 35367-38-5  5.675,8.614 153.0>125.0 11 153.0>90.1 20 153.0>63.1 25 Y=0.028X-0.010 0.99 0.04 59 7.2
4 FEdE 62-73-7 6. 885 185.0>93.0 14 185.0>109.0 14 185.0>63.0 22 Y=1518X+0.226 0.993 0.002 60 5.4
5 WHK 1563-66-2 7.212,20.342 164.1>149.1 8 164.1>131.1 18 164.1>103.1 24 Y =0.452X +0.023 0.996 0.01 82 13.5
6 Hfiew 10265-92-6  7.664 141.0>95.0 8 141.0>126.0 4 141.0>79.0 22 Y=1.072X+0.034  0.99 0.01 55 6.2
7 WK 74223-64-6  7.862 140.1>110.1 8 140.1>69.1 17 140.1>43.1 20 Y=1.026X-0.617 0.832 0.005 54 9.6
8 3-BIETIHE  16655-82-6  9.93 180.1>137.1 11 180.1>147.1 13 180.1>91.1 22 Y=0.427X+0.107 0.992 0.01 111 4.9
9 ZBEF Rk 30560-19-1 11.00 136.0>94.0 14 136.0>119.0 8 136.0>64.0 22 Y=1502X+0.546 0.99 0.02 57 7.8
10 ZHEF 29104-30-1 11.82 213.0>170.0 15 213.0>155.0 22 213.0>127.0 30 VYV=0.352X-0.150 0.92 0.002 66 5.8
11 Bk 95465-99-9 13.852 158.9>130.9 8 158.9>97.0 18 158.9>65.0 28 Y =7.553X+0.857  0.998 0.01 6l 4.6
12 IRIERE 3689-24-5 14. 806 322.0>202.0 10 322.0>294.0 4 322.0>174.0 18 Y=1.900X +0.255  0.997 0.002 68 6.9
13 g 298-02-2 15.027 260.0>75.0 8 200.0>231.0 4 260.0>47.0 26 Y=1.672X-0.195 0.999 0.002 53 8.6
| AVAVAN 319-84-6 15.677 218.9>182.9 8 2189>1449 20 218.9>109.0 28 Y =5.169X -0.740 0.997 0.002 53 5.4
15 ARG 1113-02-6 15.763 156.0>110.0 8 156.0>141.0 4 156.0>79.0 22 V=2.254X+0.048  0.998 0.0l 76 8.5
16 ¥ T ik 13071-79-9 16. 66 231.0>174.9 14 231.0>128.9 26 231.0>202.9 8 V=4.168X+0.499 0.995 0.002 56 5.6
17 FARER 201-435-0 17.356 204.8>236.8 16 294.8>264.8 12 294.8>142.9 30 Y=0.977X+0.116  0.997 0.01 55 6.6
18 FEh R 1912-24-9 17. 866 215.1>200.1 6 215.1>58.0 14 2151>173.1 6 VYV=2208X+0.374 0.99 0.002 65 10.5
| AVAVAY 6108-10-7 18.284 218.9>182.9 8 218.9>1449 20 218.9>109.0 28 VY =3.464X+0.484  0.997 0.002 62 7.2
20 bR 944-22-9 18.539 246.0>109.1 18 246.0>137.1 6 246.0>81.0 26 V=4.423X+0.547 0.99 0.002 55 6.6
21 AR 6923-22-4 18.671 127.1>109.0 12 127.1>95.0 16 127.1>79.0 20 Y =0.834X +0.107 0.993 0.005 114 110
22 BARASAN 319-85-7 19.977 218.9>182.9 8 2189>1449 20 218.9>109.0 28 Y=1.710X+0.263 0.999 0.002 62 7.5
23 k% 13171-21-6 ~ 20.120,23.357 125.0>47.0 14 125.0>79.0 8 125.0>62.0 10 Y=1L717X+0.501  0.996 0.005 71 8.0
24 IRE 60-51-5 20.262 164.1>149.1 8 164 1>131.1 18 1641>103.1 24 Y=5167X+0.782 0.995 0.005 53 5.5
25 GURE (4rfRig) 64902-72-3  20.706 257.0>162.0 8 257.0>119.0 18 257.0>146.0 18 VY =0.582X+0.078 0.996 0.005 69 6.9
26 MR 42509-80-8  20.811 191.0>127.0 10 191.0>111.0 22 191.0>92.1 20 Y=0.842X+0.108  0.993 0.01 62 129
21 NRA A 127-90-2 20.929 130.0>95.0 21 130.0>60.0 30 - - Y=3.935X+0.427 0.998 0.02 75 4.6
28 ZEHBM 50471448 21.086 285.0>212.0 12 285.0>178.0 14 285.0>241.0 4 Y=0.883X+0.121  0.997 0.005 61 3.5
29 LERE 34256-82-1 21.153 223.1>132.1 22 223.1>147.1 10 223.1>174.1 8 Y=1679X +0.226 0.996 0.005 65 5.3
30 HERM 527-20-8 21.195 265.0>194.0 23 265.0>203.0 23 265.0>230.0 12 Y=2.576X+0.434  0.997 0.005 70 3.9
31 8N 319-86-8 22.12 218.9>182.9 10 218.9>144.9 20 218.9>109.0 28 Y=1.324X+0.197 0.999 0.002 63 6.4
32 HREE 1897-45-6 22.282 265.9>168.0 22 265.9>230.8 14 265.9>133.0 28 VY=0.019X+0.002 0.993 0.005 60 6.7
33 LERA 309-00-2 22.499 262.9>191.0 34 262.9>203.0 26 262.9>193.0 28 V=0.820X+0.103 0.99 0.005 57 7.4
34 HILEEIEM 5598-13-0 22.731 285.9>93.0 22 285.9>270.9 14 285.9>240.9 26 VY=2.108X+0.250 0.998 0.002 55 82
35 LA 1825-19-0 23.766 296.0>263.0 16 296.0>246.0 30 296.0>281.0 19 Y=1501X+0.195 0.993 0.002 52 9.6

FERE
36 UL B RE 298-00-0 24.01 263.0>109.0 14 263.0>136.0 8 263.0>246.0 6 VY=1.560X+0.164 0.993 0.005 69 8.2
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37 HEKG 834-12-8 24.236 27.1>170.1 14 27.1>185.1 6 227.1>58.0 14 Y=1.476X+0.220  0.997 0.005 73 10.2
38 HHER 57837-19-1  24.461 249.2>190.1 8 249.2>146.1 22 249.2>217.1 6 Y=1026X+0.158  0.99 0.01 8 8.1
39 =R 43121433 25.215 208.1>181.0 10 208.1>127.0 14 208.1>111.0 22 Y=1.861X+0.289  0.998 0.002 110 6.6
40 HAM 2921-882  25.35 313.9>257.9 14 313.9>285.9 8 313.9>193.9 28 Y=L417X+0.177  0.992 0.002 63 5.5
4 DR 121-75-5 26. 104 173.1>99.0 14 173.1>127.0 6 173.1>145.0 6 Y=0.468X +0.072  0.999 0.04 80 4.6
42 XHiBE 56-38-2 26.356 291.1>109.0 14 291.1>137.0 6 291.1>81.0 24 Y=0.982X+0.089  0.91 0.002 75 3.6
43 SHEAEE 115322 26.952 250.0>139.0 14 250.0>215.0 8 250.0>111.0 28 Y=1.631X+0.244 0.99 0.002 58 5.9
(1 fip e )
4 THIRR 40487-42-1  27.645 252.1>162.1 10 252.1>191.1 8 252.1>208.1 6 Y=0.842X+0.083  0.992 0.005 51 4.4
45 fEEEE 55-38-9 27.9 278.0>109.0 20 278.0>125.0 20 278.0>169.0 14 Y=3.548X+0.534  0.999 0.002 62 8.2
46 WIHREBE 0 99675-03-3  28.09 241.1>199.1 6 241.1>121.1 22 241.1>167.1 14 V=0.119X+0.028 0.990 0.002 50 9.2
47 IR 80482-17-7 28.887,29.602 168.1>70.0 10 168.1>112.1 4 168.1>150.1 6 Y=3.733X+0.586  0.990 0.005 103 4.0
70585-37-4
48 KR 24353615 29.28 289.1>136.0 14 289.1>113.0 6 289.1>108.0 28 Y=0.751X+0.111  0.999 0.005 67 5.0
49 JEEF 32809-16-8  30.097 283.0>96.0 10 283.0>255.0 12 283.0>68.0 24 Y=2.758X +0.414  0.998 0.005 61 6.1
50 oSt 959-98-8 30. 191 241.0>206.0 15 241.0>170.0 17 241.0>241.0 5 Y=3.972Y-0.072 0.999 0.02 59 8.2
51 Zam 76738-62-0 30687 236.1>125.0 14 236.1>167.0 10 236.1>132.0 16 Y=4.093X+0.508  0.992 0.005 77 7.6
50 R 86763-47-5  31.625 262.1>202.1 10 262.1>174.1 18 262.1>145.1 26 Y=1.846X +0.204  0.995 0.005 94 3.0
53 M 79983-71-4  32.175 214.0>172.0 20 214.0>159.0 20 214.0>187.0 14 Y=0.664X +0.104  0.992 0.002 74 5.2
54 pp-TGHHGE 72-559 32.801 246.0>176.0 30 246.0>211.0 22 246.0>220.0 24 Y=6.609X +0.894  0.998 0.005 64 10.5
55 kIRA 60-57-1 32.833 276.9>241.0 8 276.9>170.0 38 276.9>172.0 38 Y=0.401X +0.400  0.999 0.005 55 7.8
56 WEWE 69327-76-0  33.822 172.1>57.0 14 1721>131.1 6 172.1>116.1 8 Y=0.777X+0.088  0.995 0.005 102 4.8
57 I 41198-08-7  33.975 336.9>266.9 14 336.9>308.9 6 336.9>2949 10 Y=0.713X+0.093  0.993 0.02 56 5.2
58 M 950-37-8 34.613 145.0 >85.0 8 145.0>58.0 14 145.0>71.0 6 Y=3.947X +1.080  0.99 0.005 136 8.0
59 SIKIEH 72-20-8 35.762 262.9>191.0 30 262.9>193.0 28 262.9>228.0 22 Y=0.369X +0.434  0.997 0.0 6 3.5
60 M A 88671-89-0 36375 179.1>125.0 14 179.1>152.0 8 179.1>90.0 26 Y=3.431X+1.077 0.993 0.005 85 4.3
61 BREfk 1836-75-5 36.982 283.0>162.1 22 283.0>253.0 12 283.0>202.1 12 Y=0.549X+0.106  0.944 0.005 63 8.9
62 o,p-iEEE  789-02-6 37.219 235.0>165.0 24 235.0>199.0 16 235.0>149.0 40 Y=14.015X +1.528 0.999 0.005 81 5.8
63 p.p-THIHTH  72-54-8 38.011 235.0>165.0 24 235.0>199.0 14 235.0>99.0 30 YV=6.847X+1.624  0.998 0.005 110 5.4
64 BBt 33213659 38.115 241.0>206.0 15 241.0>170.0 17 241.0>241.0 5 Y=0.329X-0.061  0.996 0.02 61 6.5
65 BRI 947-02-4 38.203 255.0>227.0 6 255.0>140.0 22 255.0>168.0 10 Y=0.384X+0.035 0.997 0.01 54 9.0
66 LI 123312890 39.052 113.0>98.0 5 113.0>70.1 22 113.0>42.1 20 Y=0.631X+0.080 0.991 0.01 8 5.0
67 p.p-EH 50293 40.357 235.0>165.0 24 235.0>199.0 16 235.0>149.0 40 Y=5872X+0.628 0.992 0.0 94 3.9
68 TERME 60207-90-1  40.96,41.27  259.0>69.0 14 259.0>191.0 8 259.0>173.0 14 Y=1.427X+0.205 0.9 0.005 74 6.7
69 Kb 2312-35-8 41.229,41.46  135.1>107.1 16 135.1>77.0 24 135.1>95.0 14 Y=1.405X+0.417 0.99 0.0l 71 4.2
70 e 112225873 41.458 240.1>105.1 12 240.1>77.1 27 - - Y=3.736X+0.980 0.998 0.005 65 9.3
T e 107534963 41.763 250.1>125.1 22 250.1>153.1 12 250.1>70.0 12 Y=0.085X+0.013  0.9% 0.01 109 8.2
72 BERATE 82657-04-3  41.958 18L1>166.1 12 18L.1>153.1 8 181.1>179.1 12 Y=9.112X+0.956  0.998 0.005 66 7.4
73 BiSHERER  1031-07-8 41.993 272.0>237.0 16 272.0>141.0 30 272.0>117.0 30 Y=1.048X +0.304 0.99 0.01 93 115
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4 ERBSER 3761419 42.201 279.05109.0 20 279.0>153.0 11 279.0>169.0 17 Y=0.187X+0.019 0.99 0.01 54 9.2
75 AEEEER 3761-42-0 42. 445 310.0>105.0 17 310.0>136.0 18 310.0>246.0 5 Y=0.072X -6.557 0.998 0.02 50 9.6
76 =M 24017-47-8 43.05 257.0 >162.0 8 257.0>134.0 22 257.0>119.0 26 Y =0.849X +0.091 0.999 0.005 62 7.9
7 RWR 36734-19-7 43.542 314.0>245.0 12 314.0>56.0 22 314.0>271.0 8 Y =2.886X -0.005 0.998 0.01 - 5.8
78 HEHRE 3915-41-8 43.594 265.1>210.1 12 265.1>172.1 14 265.1>80.0 28 ¥Y=0.211X+0.591  0.996 0.002 50 5.8
T BER = B 204-112-2 43.859 326.0>233.0 12 326.0>215.0 21 326.0>169.0 26 - AR - - -
PR L/
79 HHE A 68085-85-8 44.416 197.0>161.0 8 197.0>141.0 12 197.0>91.0 26 Y =0.678X +0.133 0.999 0.04 55 8.9
80 KM N 60168-88-9 46. 081 251.0>139.0 14 251.0>111.0 26 251.0>93.0 24 Y =2157X +0.471 0.999 0.005 8 8.6
81 K =M 55179-31-2 46. 192 170.1>141.1 22 170.1>115.1 28 170.1>55.0 24 Y=-0.447X+1.065 0.971 0.01 83 6.4

82 EF LN 68359-37-5 46.704 ,46.818, 226.1 >206.1 14 226.1>199.1 6 226.1>151.1 28 ¥ =0.810X +0.201 0.991 0.01 60 8.1
46.926

83 MEEEE 56-72-4 47.179 362.0>109.0 16 362.0>226.0 14 362.0>81.0 26 YV =0.485X+0.070  0.996 0.01 53 1.6

84 FMEAEE 102851-06-9  48.057,48.223  250.1>55.0 20 250.1>200.0 20 250.1>208.0 20 Y=0.555X+0.065 0.93 0.04 71 8.6

85 HUNARE T0124-77-5  49.04,49.443  419.1>225.1 6 419.1>167.1 12 419.1>125.1 26 Y=0.216X +0.004  0.988 0.04 64 8.5
86 IRAAIME 52918-63-5  51.033 252.9593.0 20 252.9>171.9 8 252.9>77.0 26 Y=0.287X+0.059  0.992 0.04 6 7.2
87  EEEHITRM  119446-68-3  51.369 323.0>265.0 14 323.0>202.0 28 323.0>200.0 28 Y=217X+0.550  0.999 0.005 53 6.6
88 MR 110488-70-5  53.202, 30L1>165.1 14 301.1>139.0 14 301.1>273.1 12 Y=2.492X+0.232  0.99% 0.01 74 10.0
53.784
89 JHHE 35691-65-7  4.103 106.0>66.0 8 106.0>39.1 20 106.0>79.1 5 Y=0.479X+0.070  0.999 0.002 53 9.0
90 iR 101463-69-8  6.162,12.828 141 1>113.1 15 141.1>63.1 25 14L.1>93.1 25 Y=0.89X+0.125 0.979 0.0 62 8.5
ol mENE 51707-552  6.986 119.0591.0 14 119.0>64.1 21 119.0>51.0 30 Y=1.291X+0.634  0.99 0.02 129 9.9
0 B 64628-44-0  7.141,10.732  203.0>134.1 14 203.0>106.1 20 203.0>78.1 30 Y=0.489X+0.082  0.997 0.04 59 12.9
93 NRLE 108-62-3 8.717 80.0>45.1 4 89.0>4.1 4 - - Y=2.194X+0.509  0.99% 0.005 60 8.6
[T 13194484 10.385 200.0>158.0 6 200.0>114.0 14 200.0>97.0 24 Y=1.835X-0.483  0.99 0.02 55 9.5
95 FREip NI2-67-1 11174 12615550 14 126.1>83.0 6 126.1>98.0 4 Y=8661X+0.717 0.9 0.004 56 5.3
9% Tk 3766-81-2  11.265 150.1>121.1 10 150.1>103.1 24 150.1>77.0 28 Y=6.825X+1.503 0.9 0.01 62 3.9
97 MR 63-25-2 11.384 144151161 12 144.1>80.0 38 144.1>65.0 28 Y=0.962X+0.119  0.997 0.04 64 6.4
98 ANAK 118-74-1 11.444 283.8>248.8 24 283.8>213.8 28 283.8>176.9 38 Y=4.182X+0.250  0.999 0.004 73 4.7
9 HERW 1129-41-5  13.098 108.0590.0 14 108.0>80.0 8 108.0>77.0 26 Y=6.064X+0.087 0.99 0.01 55 7.4
100 mwiE 2631405 14.233 136.0>121.0 10 136.0>103.0 22 136.0>77.0 26 Y=6.455¥+0.871  0.99 0.002 58 5.2
01 JER 1582-09-8  14.665 306.1>264.1 8 306.1>206.1 14 306.1>160.1 22 Y=3.885X+0.178 0.998 0.01 61 3.6
102 HE 15972-60-8  16. 662 188.1>160.1 10 188.1>132.1 18 188.1>117.1 26 Y=2.845X+0.257  0.99 0.002 58 6.2
103 SR i i 81777-89-1  17.027 204.1>107.1 20 204.1>78.0 27 2041>68.1 25 Y=5014X+0.433 0.9 0.002 52 8.2
104 FpECG 7287-196  17.624 241.25199.1 6 241.2>58.0 14 241.2>1841 12 Y=2.455X+0.193  0.9% 0.01 58 8.1
105 S 86763-47-5  18.001 16151201 18 162.1>147.1 15 162.1>91.0 25 Y=0.436X +0.047  0.984 0.005 61 6.6
106 24 TH  94-80-4 18. 806 276.0>185.0 10 276.0>57.0 20 276.0>162.0 20 Y=1.575X+0.097 0.997 0.01 56 5.5
107 SAEE 26087-47-8  19.342 204.0591.0 8 20401220 12 2040>171.0 6 Y=8572X+0.856  0.988 0.002 81 5.6
108 Ff 709-98-8 19. 584 160.9>99.0 24 160.9>90.0 22 160.9>126.0 18 Y=3.600X +0.426  0.999 0.002 63 4.6

- 38 -



224 B 16 1)

RESEAFERE

Vol. 24 ,No. 16

2018 48 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2018
gx1

ERET EMEET L EAEE T 2 Lop it WEW

t B R
e P3 CAS & P o cE o CE e CE it h £ " kg f/ RSD
/V /V /V e
109 FHIER 29091-21-2 19.658 321.0>279.0 5 321.0>205.0 8 321.0>183.0 12 Y=0.674X+0.057  0.990 0.01 87 5.9
110 KN 1689-84-5 20. 145 276.9 >170.0 18 276.9 >88.1 28 276.9>117.2 25 Y=2.666X+0.637 0.994 0.002 78 8.4
11 e 333-41-5 20. 651 204.0>91.0 8 204.0>122.0 12 204.0>171.0 6 Y=9.412X+0.073  0.998 0.002 81 8.2
112 pst 122-34-9 21.283 201.1>173.1 6 201.1>18.1 6 201.1>138.1 12 Y=2.059X+0.192  0.999 0.002 56 5.6
13 WEER 53112-28-0 21.485 198.1>183.1 14 198.1>158.1 18 198.1>118.1 28 ¥ =3.280X +0.231 0.990 0.02 6 9.0
114 £& 76-44-8 21.995 271.8>236.9 20 271.8>117.0 32 271.8>201.9 38 Y=4.462X+0.315 0.995 0.005 52 5.0
115 JinE 31218-83-4  22.685 236.1>194.0 6 236.1>166.0 16 236.1>88.0 22 YV=1.959X+0.178  0.997 0.002 56 6.1
116 B 23103-98-2 22.693 238.1>166.1 12 238.1>72.0 24 238.1>96.0 28 Y =4.202X +0.277 0.998 0.01 51 8.2
17 ZH 87130-20-9  23.104 267.1>225.1 8 267.1>196.1 14 267.1>168.1 20 Y =2.305X+0.196  0.999 0.005 54 7.6
18 Fa-HAE-LE 28044-83-9  23.530 352.8>316.9 10 352.8>281.9 12 352.8>262.9 14 Y =0.227X+0.008  0.972 0.02 9 9.0
19 R7H Eg 51218452 23.664 238.1>162.1 12 238.1>133.1 26 238.1>77.0 24 Y=22.653X+1.485 0.998 0.002 72 5.2
120 JrAmE 99387-89-0  23.907 278.1>73.0 6 278.1>55.0 12 278.1>250.1 4 YV=0.464X +0.020  0.997 0.04 59 85
121 RIEwGHE 122-14-5 24.168 2717.0>260.0 6 277.0>109.1 14 277.0>228.0 14 Y=1.4076X+0.110 0.99  0.02 65 1.8
122 ARk W 1861-32-1 24.380 300.9>222.9 26 300.9>272.9 14 300.9>257.9 22 Y=4.804X+0.344  0.997 0.004 54 4.8
123 Jiis-HE LA 1024-57-3 25.098 352.8>262.9 14 352.8>281.9 12 352.8>316.9 10 Y=0.222X+0.010  0.978 0.01 64 9.2
124 EALEST 27304-13-8  25.357 386.8>287.0 26 386.8>323.0 18 386.8>253.0 32 Y=0.152X+0.005 0.982 0.002 59 8.0
125 TR 33629-479  25.357 266.1>236.1 8 266.1>190.1 12 266.1>174.1 22 Y=0.736X+0.043  0.981 0.005 96 5.5
126 FEFA M 1085-98-9 25.361 223.9>123.1 8 223.9>77.0 28 223.9>96.0 24 YV=4759X+0.227 0.999 0.002 58 6.3
127 Fkms e 29232-93-7  25.535 305.1>180. 1 8 305.1>290.1 12 305.1>125.0 28 Y=1.132X+0.057  0.991 0.02 69 8.9
128 FRJEST A% 57018-04-9  25.757 264.9>249.9 14 264.9>93.0 24 264.9>219.9 22 YV=6.763X+0.436  0.999 0.04 51 1.8
129 WEFH 21087-64-9 27. 148 198.1>82.0 14 198.1>110.1 10 198.1>153.1 8 YV =2.429X +0.147 0.997 0.04 69 5.4
130 FAUE 120068-37-3  27.352 366.9>212.9 30 366.9>254.9 22 366.9>331.9 14 Y=1.763X+0.143  0.999 0.01 109 6.5
131 WEmEEE 98886-44-3 28.124,32.395  283.0>195.0 8 283.0>103.0 18 283.0>139.0 14 Y =0.315X +0.031 0.985 0.04 72 9.0
132 mEdE 153719-23-4  28.248 247.0>212.0 4 247.0>182.0 12 247.0>139.0 16 Y=0.858X +0.228  0.988 0.02 62 50
133 TR 23184-66-9  28.642 176.0>147.0 13 176.0>134.0 13 176.0>158.0 12 Y =1.489X +0.094  0.977 0.04 74 49
134 WREF} 61432-55-1 29.223 145.1>112.1 8 145.1>69.1 18 145.1>84.1 18 Y =3.777X +0.321 0.99 0.002 64 4.5
135 JREHE 2222-4-92-6  29.241 303.1>195.1 8 303.1>154.1 18 303.1>122.0 20 Y =2.638X +0.071 0.999 0.01 59 10.2
136 A AR 72619-32-0  29.247 316.0>272.0 19 316.0>91.0 20 316.0>28.0 10 Y=3.564X+0.213  0.989 0.01 9% 6.3

PRR

137 TERH 19666-30-9 30. 166 258.0>175.0 8 258.0>112.0 28 258.0>147.0 14 Y=1.790X +0.145  0.995 0.01 92 7.0
138 FEER 2597-03-7 30.247 273.9>125.0 20 273.9>246.0 6 273.9>93.0 14 Y=2.159X-0.088  0.996 0.01 68 6.4
139 WEE M 121552-61-2  30.99 224.1>208.1 16 224.1>197.1 22 224.1>131.1 14 Y =5.362X +0.421 0.999 0.04 53 9.5
140 FrEE 15299-99-7 31.095 128.1>72.0 6 128.1>57.0 12 128.1>100.0 8 ¥=2.999X +0.226 0.998 0.002 54 7.2
141 KM FEORER  79241-46-6 31. 124 282.0>238.0 18 282.0>91.0 20 282.0>254.0 10 Y =3.148X+0.199  0.999 0.01 64 6.6
142 ffisms 83657-22-1 31.361 234.1>165.0 8 234.1>216.1 12 234.1>137.0 14 Y=1471X+0.160  0.956 0.01 61 6.9
143 Jii=t S At 5103-71-9 31.385 372.8>263.9 28 372.8>336.8 10 372.8>265.9 22 Y =0.529X+0.040  0.996 0.04 86 7.8
144 RERE 66332-96-5 32.195 173.0>145.0 14 173.0>95.0 26 173.0>125.0 26 Y=19.311X+1.505 0.999 0.002 50 5.8
145 WERRE 13593-03-8  32.912 157.1>129.0 14 157.1>93.0 10 157.1>102.0 24 Y =2.340X +0.128  0.997 0.002 52 5.6
146 XA 5103-74-2 33.424 372.8>263.9 28 372.8>336.8 10 372.8>265.9 22 Y=0.582X+0.028  0.996 0.005 60 9.9
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ERET EMEET L EAEE T 2 Lop it WEW

t B R
%5 E4i CAS 5 Jmin e C]% e CEV e CE prif 2 r /mg-kg! /}0; RSD
/V /V /V e
147 AmEEE 76674-21-0  33.452 219.1>123.1 14 219.1>95.0 28 219.1>75.0 32 V=5320X+0.466  0.998 0.005 62 8.6
148 FES 24096-53-5 33. 464 243.0>187.0 10 243.0>215.0 6 243.0>152.0 16 Y =2.988X+0.265  0.998 0.01 62 54
149 BEHR 148-79-8 33.955 201.1>174.1 16 201.1>130.1 26 201.1>92.0 28 V=14.881X-1.766 0.994 0.002 56 7.5
150 ffm 83657-24-3 34.793 268.0>232.0 12 268.0>149.0 24 268.0>136.0 24 Y=2.907X+0.196  0.991 0.01 54 8.6
151 WG 131341-86-1  35.517 248.0>182.0 14 248.0>154.0 20 248.0>127.0 26 Y =4.626X +0.297 0.996 0.002 58 6.9
152 RANE 122453-73-0  35.763 247.1>227.0 16 247.1>200.0 24 247.1>75.0 24 YV=0.121X +0.025  0.989 0.01 70 8.5
153 ZEibk 563-12-2 35.893 230.9>174.9 14 230.9>184.9 12 230.9>129.0 24 Y=3.621X+0.2600  0.999 0.01 103 9.2
154 W85 i 78587-05-0 37.593 227.0 >184.0 4 227.0>149.1 10 227.0>155.0 26 Y =0.227X +0.044 0.992  0.02 6l 8.6
155 Sk 51-03-6 37.616 176.1>131.1 12 176.1>117.1 20 176.1>103.1 24 Y=3.718X +0.267  0.999 0.002 85 11.0
156 WBEWEHLBE 119-12-0 40. 455 340.1>199.1 8 340.1>109.0 18 340.1>97.0 25 Y=1.765X +0.104  0.996 0.02 52 8.5
157 FRWEH 51235-04-2 40. 895 171.1 >71.0 16 171.1>85.0 16 171.1>101.1 12 Y=14.180X +1.898 0.995 0.02 74 8.0
158 gk 120928-09-8  41.013 160.0 >145.0 9 160.0>117.0 22 160.0>91.0 23 Y=10.369X +0.837 0.998 0.002 83 5.5
159 KR 2385-85-5 41.05 271.8>236.8 18 271.8>141.0 30 271.8>117.0 30 Y =6.831X+0.476  0.998 0.02 92 6.9
160 5 R 141517-21-7  42.705 222.1>190.1 4 222.1>162.1 10 222.1>130.1 12 Y=0.563X +0.040  0.999 0.04 112 3.9
161 40 ik o 72-43-5 42.7745 227.1>160.1 24 227.1>212.1 14 227.1>141.1 28 Y =5.981X +0.39% 0.999 0.01 97 4.6
162 = Fhm 41814-78-2  42.832 189.0>161.9 12 189.0>135.0 18 189.0>118.0 20 Y =4.021X+0.339  0.996 0.002 53 4.5
163 JeFfig 105512-06-9  43.339 349.1>266.1 13 349.1>238.0 18 349.1>91.1 25 Y=0.594X +0.020  0.948 0.01 51 3.3
164 FOEHE 17109-49-8 43.737 310.0>173.0 14 310.0>109.0 26 310.0>201.0 6 Y=2.331X +0. 145 0.997 0.02 52 5.9
165 JRIRME 106325-08-0  44.12 192.0>138.0 14 192.0>111.0 26 192.0>165.0 8 Y=6.701X+0.600  0.995 0.01 67 6.4
166 SRR 77732-09-3 44.302 163.1>132.1 8 163.1>117.1 24 163.1>105.1 24 Y=2.877X+0.259  0.993 0.01 9 6.7
167 IR 18181-80-1 44.33 340.9>182.9 18 340.9>184.9 20 340.9>157.0 30 Y =6.000X +0.528  0.999 0.01 9 5.4
168 i 99129-21-2  44.545 205.1>176.1 14 205.1>148.1 25 205.1>161.1 30 Y=0.217X+0.140  0.89  0.01 63 5.2
169 W REwiE 732-11-6 45.096 160.0>133.0 14 160.0>77.0 24 160.0>105.0 18 ¥ =3.523X+0.009  0.995 0.01 52 9.6
170 Efidug 173584-44-6  45.202 264.0>176.0 14 264.0>232.0 6 264.0>148.0 26 Y=0.488X+0.052  0.98 0.01 63 8.2
171 WK T 131807-57-3  45.21 330.1>224.1 10 330.1>196.1 22 330.1>237.1 10 Y=0.236X+0.006  0.967 0.02 62 10.2
172 bRy 67747-09-5 46.255 180.1>138.0 10 307.9>70.1 14 180.1>69.1 20 Y=1.154X+0.303  0.991 0.005 58 8.1
173 A e 70124-71-5 47.489, 199.1>157.1 10 199.1>107.1 22 199.1>171.1 8 ¥=2392X+0.303 0.999 0.01 61 12.2

48.819,48. 829

174 JiERME 114369-43-6  47.724 198.1>129.1 10 198.1>102.1 24 198.1>78.0 28 Y=9.050X +0.0838 0.993 0.002 52 6.3
175 MERR 76578-14-8  47.868 372.1>299.1 14 372.1>272.1 10 372.1>91.1 24 Y=1.529X+0.117  0.966 0.01 63 7.2
176 Ek451G 80844-07-01  47.955 163.1>135.1 10 163.1>107.1 18 163.1>95.0 18 YV=19.082X +1.278 0.995 0.002 8 9.4
177 WS 131860-33-8  50. 049 344.1>183.1 24 344.1>329.1 16 344.1>156.1 32 Y=0.812X+0.230  0.982 0.01 77 5.5
178 PRI 2310-17-0 53. 186 182.0>111.0 14 182.0>138.0 8 182.0>102.0 14 Y=2.990X +0.256  0.999 0.004 54 8.2
179 BEREE T 188425-85-6  53.926 342.1>140.1 14 342.1>112.1 28 342.1>204.1 8 V=4.241X+0.366  0.999 0.05 52 1.2

T :1 ~89 %k 1 4ikEAh,90 ~ 179 D% 2 dikES

3.3 REmEIRE H20 pge LTUMIRA XM BREHES S g, SO A 3 A H KT (0.01,0. 04,

W 4% 200, 4 TR pk i S b RE 6 YO AR 2GR 0.1 mg-kg ™) BN BR ARV, B AR AT 3

K #EEY) <3% FERRIE TR R, LS 1 SRR W], Rl 7k

3.4 EMCRIAE RPERIC ARG TR R ECRTE 60% ~ 120% , 54 24 [l R A
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7, {H RSD ¥ <15% , fF 5 R FRAG I EEOR WAL O R | s N N TR P T B

3.5 FEERRIN Xb L1 SRR R OB 2581 TRy 179 Fip
RAGHEPRIEAT T 0 A, 4528 11 LBk B p ks th 3558

LN R N N R AN R 7N U T
i B E S R A 18 Rk 2y, MR 2.

2 BEBRHGZRE=E
Table 2 Result of pesticidesresidue in Citri Reticulatae Pericarpium
S S B S I KR =" o oy SRR
i HAL ek owEdE g B R R AR MHE 5 W T REE ORA M BREORHE bk
WO W OB B M e e s . 73 W R Bt R B M
IR KM AR 0.016 0.039 0.037 0.078 0.051 0.276 - - - - - - - - - - - -
FRFEH WAL R BAR 0.055 - - - 0.134 0.482 0.002 0.008 - 0.001 - - - - - - - -
/ATl
W EME R ARAR 0112 - - - 0.553 1.355 - - 0.04 0.379 - - - - - - - -
LI RAFEA I ARAR  0.054 - - - 0.144 1.425 - - 0.017 - - - - 0.011 0.001 - - -
VRGBT A RAR 0.206 - - - - 47.025 - - - 0.162 0.193 0.462 0.006 - - - - -
MR A RAT  0.07 - - - - 0.543 0.077 - 0.014 0.021 0.362 0.595 0.007 - - - - -
FEW G 2 PR F 0.215 - - - 0.286 0.498 - - 0.039 0.02 0.001 - - - - - 0.011 -
PTEAEM =S ARAR  0.059 - - - 0.359 0.028 - - - - 0.003 - - - - - - -
FME ARG ARAR 0.036 - 0.021 - 0.053 0.091 - - - - - - - - - - ~0.041
255G T (i) 250 0.056 - - - - 0.052 - 0.063 0.014 - - - - - - - - 1.49
AR
TV R A AR 0.17 - - - - 0.329 - 0.033 0.009 0.122 0.179 - - - - 0.624 - -

BEAC M | NG B B 25 7 11 LR B 24 4 o
AR, FEAEIRE e LR A YK A KB B R
Bii 36 T 28 M U A R U HUE | B AR A A S T
HAHTE 0. 016 ~0.215 mg-kg ™', 2 MR i %2 4 [
KR GB2763-2016) (LA T & FRARE ) , B T b 1f
B ) Je KBk R BRI 1,000 mg-kg ™', LM B /e 45 41E
WA R, o 5 SRR Y N mE B RS i
47.025 mg-kg ™', i i HE i bR E L E B PR OBE (<
2.000 mg-kg ") , AL IR R AE R I ] A7 7 1 08
FHAR B 5 FLABFE UMK T B AE B 2. 000 mg-kg ™' o

% i 00 B 6 A | — GRS i T TR ARG R L YK
ALK 50% o H T AR W) R AR B AL I,
B 36 6 4 R 62 SO RS 10 AN SRR Tz N
FEREA I, K45 R R, BR 6 5 B A T TR
BH R 0.362 mg - kg ', M I AR ME B E W
0.200 mg-kg ™" 4, H At FE & D IR B 5 oK 8 i bR o
A o

Rk FE BRI 32 Ok B IR S R L LR L A5
VA H AR 24, 3 oA ok Je Ko B B

DL b AR SR AR AR AT DB K . BR 6 5
B AR TR 11 SR v ) S R A A A v
B B EE A1 (A T R BEE R < 0. 500 mg-kg ™', 57

eI B PR EE Ol < 0.500 mg-kg ™), Hiflh ¥ o4 i
e KRB PR
4 iFig
4.1 fEPRAUEERE o A e SCRRAA O P A, Tt
A RE R AR LG HR AR BEAT RN o 1A e BT AR S
VYK R E 20k 450 KPP fEE T E A
50 Z . AE LRI A AT —4F 11 ] =IAE 1
H A4 T AR A K B B R 5 2R 47 4R 25 e, ok
Bl iR 62 (3 R R JE S5 2 B0l 2L Ol ik F
B 16 ROR T8 T 2 P AR 2GRl o AR S R
i PH B AR 24 60 45 B S BCRE WE IR | PN TR IR
B 2T R PP e )2 R R LA IR A T T A
PLBE A LS LR Hy 2 TR 25 25 A 28 AR 25 60
LR
4.2 AR BREAE D E OR M, 6
SRAEMR, o1 T8 Z A SC RS A BOARTE 5, MG P
R PH A 24 8 1 0 8 3 AT, PRI TT 2 % Bk
B AR 2558 B 5 Y EAT R SAIEAL L 45 G XU 23 BT, 4
A S AR 2 2 A, AR SR S Y
Ji vkl TR B b 179 Fh e 24 5% B 43 B, i i s S
i AR BEAT KUK Al LU X R e 25 B S AR R b
Y T A AR 24 4 AR S BR A BR SR 1 2 5 IR
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A 24 22 B BR RS I ) B R SR ROAS B s o
VIAHIRL 35 2 A v B H B EE o b 26 R i e D
A KL R0 9 R A 22 AN R 2T R R B
ALY BR B AR AL o DR AR DR AIE 25 P 22 4 B
ffl b=, B X AN [ s o 25 44 PR B A 25 5% B L A E B2
I8 JE A PR AR AR, VI 1R ARk Z2 4R e T AL AR
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