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Abstract A method was developed for the determination of 153 pesticide residues in tea using

on-line gel permeation chromatography-gas chromatography/mass spectrometry GPC-GC/
MS . The pesticide residues were extracted with acetonitrile under ultrasonic operation and
the extract was first cleaned up with an ENVI-carb solid phase extraction column and then sep-
arated and detected with the on-line GPC-GC/MS system. The recoveries of the method ranged
from 73.32% to 117.05% with the relative standard deviations RSDs from 0.76% to 13. 18%.
The limits of detection and the limits of quantification were 0. 000 3 - 0. 006 mg/kg and 0. 001 -
0.02 mg/kg respectively. This method is simple rapid and characterized with acceptable sen-
sitivity and accuracy to meet the requirements for the analysis of multiple pesticide residues in
tea.

Key words on-line gel permeation chromatography GPC  gas chromatography/mass spec-
trometry GC/MS  multiple pesticide residues tea
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Fig. 1 Effects of different SPE columns on the recoveries of 12 pesticides
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Table 1 Effects of different eluents on the recoveries of 12 pesticides %
L. Acetone-toluene Acetone-n-hexane Acetone-ethyl acetate-n-hexane Acetonitrile-toluene
No. Pesticide
3:1 v/v 1:2 v/v 1:2:1 v/v/v 3:1 v/v
1 phorate 104.23 57.62 72.36 67.81
2 fenitrothion 102. 35 117.93 95.65 86.33
3 chlorpyrifos 103.56 108.74 108.92 77.67
4 captan 108.18 110. 65 121.39 118.45
5 carbofuran 114.15 101. 46 88.22 120. 39
6 dichlorvos 81.78 58.72 49.47 32.30
7 alpha-HCH 96. 06 85.73 86.52 86.34
8 beta-HCH 96. 16 81.22 78.45 102.37
9 gamma-HCH 96.23 76.48 93.37 86. 86
10 delta-HCH 105. 16 100.01 97.91 90.36
11 bifenthrin 94.37 80.04 71.69 68.10
12 deltamethrin 90. 06 84.48 87.30 71.28
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Fig. 2 Chromatograms of pesticide standards spiked in blank Pu-erh tea in SIM mode
For peak identifications see Table 2.
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2 153 RSD
Table 2 Retention times quantitative ions qualitative ions linear ranges linear equations correlation coefficients r? limits of detection LODs S/N=3

limits of quantification LOQs S/N=10 the average recoveries and the relative standard deviations RSDs n =6 for 153 pesticides

L . Quantitative Qualitative Linear range/ . . LOD/ LOQ/ Recovery * / RSD/
No. Pesticide tp/min ) . Linear equation 7
ion m/z ion m/z mg/L mg/kg mg/kg % %
IS heptachlor-epoxide 23.485 353 355 351
Group A
1 methamidophos 11.277 94 95 126 0.002-0.4 Y =0.1797X -5.8645 x 10 ~2 0.9989 0. 0006 0.002 104. 86 2.89
2 acephate 14.447 136 94 95 0.004 -0.8 Y =0.6813X -0.1521 0.9957 0.0012 0.004 100. 82 2.13
3 methacrifos 15.523 125 208 180 0.002 -0.4 Y =0.4509X +2.9531 x 10 ~? 0.9946 0. 0006 0.002 90.29 7.74
4 o o-TEPP 16.554 161 263 235 0.002-0.4 Y =0.2075X +3.3112 x 10 =2 0.9943 0. 0006 0.002 117.02 7.45
5 propoxur 17.287 110 152 153 0.005-1.0 Y =2.1683X +4.3633 x 10 ~* 0.9988 0.0015 0.005 109.37 11.68
6 phorate 18.517 121 93 260 0.005-1.0 Y =0.3042X +5.7722 x 10 ~? 0.9938 0.0015 0.005 109.31 5.47
7 dimethoate 18.990 87 93 125 0.005-1.0 Y =1.0281X -7.4540 x 10 ~2 0.9999 0.0015 0.005 111.62 4.79
8 monolinuron 19.327 214 216 90 0.005-1.0 Y =0.1731X -4.1471 x 10 ~? 0.9990 0.0015 0.005 100. 00 7.59
9 quintozene 19.392 237 249 295 0.002 -0.4 Y =0.1521X +0.4984 x 10 ~? 0.9961 0. 0006 0.002 98.21 5.75
10 chlorothalonil 19.991 266 264 268 0.002-0.4 Y =0.7524X +1.6277 x 10 =2 0.9978 0. 0006 0.002 102. 15 6.67
11 dimethenamid-P -P 21.002 154 230 203 0.002 -0.4 Y =1.3667X +8.5414 x 10 ~2 0.9955 0. 0006 0.002 104.79 1.64
12 carbaryl 21.484 144 145 116 0.002-0.4 Y=1.5747X -0.1245 0.9999 0. 0006 0.002 98.97 1.34
13 metalaxyl 21.552 160 206 146 0.002 -0.4 Y =0.3052X +2.2636 x 10 ~? 0.9942 0. 0006 0.002 96. 14 1.08
14 fenitrothion 21.986 125 277 260 0.002-0.4 Y =0.4939X - 1.5931 x 10 ~2 0.9992 0. 0006 0.002 114.26 8.04
15 malathion 22.232 125 127 173 0.002-0.4 Y=0.7693X +1.5119 x 10 ~2 0.9978 0. 0006 0.002 107.94 9.62
16 parathion-ethyl 22.585 291 139 125 0.002 -0.4 Y =0.3373X -3.0880 x 10 ~? 0.9995 0. 0006 0.002 108. 13 6.15
17 pendimethalin 23.247 252 162 191 0.002 -0.4 Y =0.6942X -2.3357 x 10 ~? 0.9998 0. 0006 0.002 106. 56 3.87
18 mecarbam 23.593 131 159 160 0.005-1.0 Y =0.2888X +3.8045 x 10 ~2 0.9955 0.0015 0.005 103.79 8.22
19 pethoxamid 23.689 260 131 280 0.002-0.4 Y=0.4621X +0.1079 0.9905 0. 0006 0.002 107. 06 7.80
20 methidathion 24.046 145 146 125 0.005-1.0 Y =1.1443X +8.8786 x 10 ~* 0.9956 0.0015 0.005 108.74 9.72
21 picoxystrobin 24.420 145 335 146 0.002-0.4 Y =0.6740X +2.0260 x 10 ~> 0.9972 0. 0006 0.002 108. 14 12.97
22 profenofos 24.3888 139 337 339 0.005-1.0 Y =0.1696X +1.6041 x 10 ~> 0.9943 0.0015 0.005 114.10 11.75
23 myclobutanil 25.083 179 181 152 0.005-1.0 Y =0.3986X -0.8613 x 10 ~2 0.9987 0.0015 0.005 117.05 6.22
24 chlorfenapyr 25.406 247 249 364 0.02-4.0 Y =0.0188X +2.1967 x 10 ~2 0.9914 0. 0060 0.020 109. 19 2.51
25 ethion 26.030 231 153 97 0.005-1.0 Y =0.4943X +3.2480 x 10 72 0.9971 0.0015 0.005 111.47 10.94
26 propiconazole-1 -1 26.779 259 173 261 0.0025 -0.5 Y =0.1515X —4.0043 x 10 ~* 0.9993 0.00075 0.0025 115.01 9.04
27 propiconazole-2 -2 26.928 173 259 175 0.0025 -0.5 Y=0.2141X -1.2717 x 10 =2 0.9990 0.00075 0.0025 115.82 5.61
28 propargite-1 -1 27.340 135 173 107 0.005-1.0 Y =0.1220X +0.0268 x 10 ~2 0.9997 0.0015 0.005 95.24 5.63
29 propargite-2 -2 27.380 135 173 107 0.005-1.0 Y =0.1220X +0.0268 x 10 ~* 0.9997 0.0015 0.005 93.70 5.73
30 phosmet 28.106 160 161 133 0.005-1.0 Y=1.1721X -0.1962 0.9995 0.0015 0.005 111.02 13.18
31 bifenthrin 28.131 181 166 182 0.01 -2.0 Y=0.4977X +0.1134 0.9974 0.0030 0.010 103.47 7.61
32 dicofol 28.405 251 253 141 0.01 -2.0 Y =0.1537X -3.0623 x 10 ~* 0.9998 0.0030 0.010 109.73 5.60
33 flurtamone 28.749 120 333 199 0.005-1.0 Y =0.2274X -0.1751 0.9988 0.0015 0.005 110.20 4.10
34 pyrazophos 29.651 221 232 373 0.005-1.0 Y =0.3879X -5.0287 x 10 ~2 0.9998 0.0015 0.005 113.67 3.12
35 permethrin-1 -1 30.474 183 184 127 0.005-1.0 Y =0.2804X -4.7717 x 10 ~2 0.9999 0.0015 0. 005 103.03 12.26
36 permethrin-2 -2 30.651 183 184 127 0.005-1.0 Y =0.2882X —4.9560 x 10 ~* 1. 0000 0.0015 0. 005 107.68 12.45
37 flucythrinate-1 -1 31.823 199 157 225 0.005-1.0 Y =0.0649X —6.6922 x 10 ~? 0.9952 0.0015 0.005 108. 68 11.41
38 flucythrinate-2 2 32.078 157 199 225 0.005-1.0 Y =0.0563X -5.9913 x 10 ~2 0.9950 0.0015 0.005 107.94 12.80




Table 2 Continued
No. Pesticide 1/ min Quantitative Qualitative Linear range/ Linear equation 2 LOD/ LOQ/ Recovery * / RSD/
ion m/z ion m/z mg/L mg/kg mg/kg % %
39 pyraclostrobin 32.940 132 164 133 0.005-1.0 Y =0.2194X -0.4627 1.0000 0.0015 0. 005 113.50 4.44
40 deltamethrin 33.935 181 253 93 0.02-4.0 Y =0.0674X —8.0022 x 10 ~? 0.9983 0. 0060 0.020 94.92 4.37
Group B
41 mevinphos-1 -1 14.298 127 192 109 0.0025 -0.5 Y=1.8271X -3.7474 x 10 2 0.9988 0.00075 0.0025 87.65 2.45
42 mevinphos-2 -2 14.352 127 192 109 0.0025 -0.5 Y =4.1051X -0.2919 x 10 ~* 0.9997 0.00075 0.0025 87.13 2.43
43 methomyl 16.533 105 88 107 0.01-2.0 Y=1.2178X -0. 1000 0.9954 0.0030 0.010 103.18 14.07
44 DNOC 17.265 198 105 121 0.01-2.0 Y=1.6137X-0.1253 0.9959 0.0030 0.010 115.24 4.22
45 chlorpropham 17.980 127 213 171 0.005-1.0 Y =2.4845X +2.8363 x 10 ~2 0.9980 0.0015 0.005 110.74 5.05
46 diallate-1 -1 18.499 86 234 236 0.0025 -0.5 Y =3.1319X +4.3882 x 10 ~? 0.9982 0.00075 0.0025 101.21 7.13
47 diallate-2 2 18.752 86 234 236 0.0025 -0.5 Y=1.4123X -0.6671 x 10 "2 1.0000 0.00075 0.0025 106. 00 6.32
48 atrazine 19.329 200 215 202 0.005-1.0 Y =2.0126X +0.4842 x 10 "2 0.9981 0.0015 0.005 84.31 3.50
49 propyzamide 19.794 173 175 145 0.005-1.0 Y =2.6289X +4.3618 x 10 2 0.9955 0.0015 0.005 115.80 4.33
50 diazinon 19. 895 179 152 304 0.002 -0.4 Y =1.7992X +5.8850 x 10 -2 0.9922 0. 0006 0.002 114.07 3.97
51 disulfoton 20.171 88 89 97 0.005-1.0 Y =4.4212X -0. 1544 0.9928 0.0015 0.005 106. 25 6.92
52 vinclozolin 21.235 212 285 214 0.005-1.0 Y =0.8222X +2.7389 x 10 ~2 0.9925 0.0015 0.005 96.78 1.45
53 heptachlor 21.522 100 272 274 0.001 -0.2 Y =3.7942X +0.6776 x 10 ~2 0.9994 0.0003 0.001 100.98 2.46
54 penchlorphos 21.583 285 287 125 0.001 -0.2 Y =7.3775X - 0.4345 x 10 ~? 0.9999 0. 0003 0.001 100. 13 3.00
55 pirimiphos-methyl 21.909 290 276 305 0.005-1.0 Y =1.5008X +3.8540 x 10 ~2 0.9944 0.0015 0. 005 98.70 4.66
56 chlorpyrifos 22.381 197 314 199 0.002 -0.4 Y =1.4928X +0.7608 x 10 -2 0.9975 0. 0006 0.002 106. 45 7.11
57 aldrin HHDN 22.468 263 91 265 0.002 -0.4 Y =0.7724X +3.3696 x 10 ~? 0.9920 0. 0006 0.002 85.76 4.10
58 chlorfnphos -1 23.242 267 269 323 0.001 -0.2 Y =0.3002X -0.3706 x 10 ~2 0.9969 0. 0006 0.001 102. 38 2.49
59 tolylfluanid 23.489 137 238 181 0.002 -0.4 Y =4.1055X -0.2944 x 10 ~? 0.9993 0. 0006 0.002 108.53 6.73
60 chlorfnphos 2 23.517 267 269 323 0.001 -0.2 Y =2.2655X +3.4615 x 10 ~? 0.9958 0.0003 0.001 105.40 4.89
61 captan 23.741 149 107 117 0.005-1.0 Y=1.3179X -0. 6137 x 10 =2 0.9992 0.0015 0.005 113.44 5.56
62 folpet 23.865 260 104 130 0.002 -0.4 Y =1.8766X —1.4342 x10 ~* 0.9996 0. 0006 0.002 111.80 4.46
63 trans-chlordane 24.085 373 375 377 0.01-2.0 Y =0.2610X +2.5043 x 10 ~? 0.9957 0.0030 0.010 97.05 1.66
64 cis-chlordane 24.412 373 375 377 0.01 -2.0 Y =0.1946X +1.2039 x 10 ~2 0.9977 0.0030 0.010 89.10 1.10
65 hexaconazole 24.733 214 216 175 0.005-1.0 Y =1.1000X +3.3465 x 10 ~2 0.9936 0.0015 0.005 101. 61 6.73
66 iprovalicarb-1 -1 25.052 116 134 119 0.005-1.0 Y =0.4986X —0. 2247 x 10 ~2 0.9975 0.0015 0. 005 103.80 7.49
67 iprovalicarb-2 2 25.287 116 134 119 0.005-1.0 Y =0.4873X +0.4149 x 10 ~? 0.9962 0.0015 0. 005 101. 35 5.55
68 endrin 25.642 263 265 261 0.001 -0.2 Y =0.6815X +0.1581 x 10 ~2 0.9986 0.0003 0.001 96. 47 5.55
69 o p'-DDT o p'- 26.080 235 237 165 0.001 -0.2 Y =1.2676X -0.8728 x 10 "2 0.9990 0.0003 0.001 106.37 6.73
70 quinoxyfen 26.795 237 272 307 0.002 -0.4 Y =4.5046X —1.9468 x 10 ~2 0.9996 0. 0006 0.002 104.51 7.02
71 p p'-DDT p p'- 26.950 235 237 165 0.002-0.4 Y =3.4702X - 1.3300 x 10 ~2 0.9996 0. 0006 0.002 109. 19 4.84
72 iprodione 27.890 314 316 245 0.01-2.0 Y =0.2636X - 1.1543 x 10 "2 0.9996 0.0030 0.010 111.70 3.37
73 picolinafen 28.196 238 376 239 0.005-1.0 Y =1.7886X +0.0952 x 10 ~2 0.9976 0.0015 0.005 109.55 6.07
74 etoxazole 28.315 141 204 187 0.005-1.0 Y =0.3230X +0. 1321 x10 ~? 0.9981 0.0015 0. 005 98.73 13.08
75 triticonazole 28.976 235 217 182 0.002-0.4 Y =0.8320X -2.6288 x 10 ~> 0.9990 0. 0006 0.002 104.98 6.36
76 azinphos-ethyl 29.859 132 160 104 0.005-1.0 Y=1.9701X -6.6162 x 10 "2 0.9980 0.0015 0.005 112.26 8.06
77 prochloraz 30.719 180 308 310 0.01 -2.0 Y =0.7032X —8.4523 x 10 ~2 0.9853 0.0030 0.010 92.82 2.96
78 fenvalerate-1 -1 32.790 125 167 225 0.025-0.5 Y =0.4924X +3.0845 x 10 ~? 0.9978 0.00075 0.0025 104.59 9.18




Table 2 Continued

. . Quantitative Qualitative Linear range/ . . LOD/ LOQ/ Recovery*/  RSD/

No. Pesticide ty/min ) . Linear equation 7
ion m/z ion m/z mg/L mg/kg mg/kg % %
79 fenvalerate-2 -2 33.083 125 167 225 0.025-0.5 Y =0.2048X —0. 9450 x 10 ~2 0.9981 0.00075 0.0025 107. 15 6.85
80 cinidon-ethyl 35.693 330 358 332 0.01-2.0 Y=1.1564X-8.0322 %102 0.9969 0.0030 0.010 105.98 6.45
Group C

81 dichlorvos 11.514 185 145 187 0.002 -0.4 Y =1.1564X -8.03220 x 10 2 0.9942 0. 0006 0.002 73.72 2.54
82 propham 14.894 137 120 179 0.005-1.0 Y =2.7654X +0.1037 0.9910 0.0015 0.005 100. 54 7.99
83 molinate 16.226 126 187 127 0.002 -0.4 Y =5.4090X +5.1071 x10 2 0.9959 0. 0006 0.002 78.98 2.96
84 tecnazene 16.935 203 261 201 0.002 -0.4 Y =0.9125X +1.1744 x10 2 0.9948 0. 0006 0.002 81.75 3.07
85 bromoxynil 18.306 277 275 279 0.003 -0.6 Y =0.3118X +5.9392 x 10 ~2 0.9939 0.0009 0.003 84.11 6.37
36 alpha-HCH o- 18. 605 181 183 219 0.002 -0.4 Y =0.3118X +5.9392 x 10 ~? 0.9904 0. 0006 0.002 105. 16 9.53
87 garbofuran 19.170 164 149 131 0.001 -0.2 Y =0.3118X +5.9392 x10 2 0.9936 0.0003 0.001 113.97 2.96
38 beta-HCH g- 19.306 181 183 219 0.001 -0.2 Y =0.7576X +1.7525 x10 "2 0.9326 0.0003 0.001 94.20 3.36
89 lindane 19.540 181 183 219 0.002 -0.4 Y=1.3591X +2.1171 x10 ~2 0.9920 0. 0006 0.002 102.39 5.00
90 pyrimethanil 19.985 198 199 200 0.002-0.4 Y =10.975X +0.1143 0.9937 0. 0006 0.002 106. 41 2.94
91 dinoseb 20.093 211 163 147 0.005-1.0 Y =2.0108X-6.1670 x10 2 0.9991 0.0015 0.005 110.47 8.31
92 acibenzolar-S-methyl 21.509 182 181 135 0.005-1.0 Y =1.2900X +2.1602 x10 "2 0.9959 0.0015 0.005 84.58 0.80
93 isoproturon 21.519 206 207 191 0.01-2.0 Y =0.1004X -3.4941 x10 "2 0.9958 0.0030 0.010 98. 00 11. 66
94 linuron 22.116 248 160 250 0.01 -2.0 Y =0.3531X-2.4930 x10 "2 0.9982 0.0030 0.010 113.79 2.64
95 metholachlor 22.330 162 238 240 0.002 -0.4 Y =9.3059X +0. 1149 0.9927 0. 0006 0.002 111.77 4.68
96 flufenacet 22.610 151 123 211 0.005-1.0 Y =0.0089X +0.1270 0.9979 0.0015 0.005 99.10 7.41
97 triadimenol-1 -1 23.765 112 168 128 0.005-1.0 Y =2.5669X +5.4001 x10 2 0.9900 0.0015 0.005 109. 48 5.01
98 triadimenol-2 2 23.964 112 168 128 0.005-1.0 Y =3.2425X +8.6775 x10 2 0.9862 0.0015 0.005 110. 41 5.20
99 alpha-endosulfan a- 24.429 195 241 159 0.005-1.0 Y =0.2789X +2.2572 x10 2 0.9760 0.0015 0.005 105. 09 7.17
100 fenamiphos 24.579 303 154 260 0.005-1.0 Y =1.4289X -0.5531 x10 "2 0.9985 0.0015 0.005 107.93 10.38
101 dieldrin 25.115 263 277 279 0.005-1.0 Y =0.5841X +1.1661 x10 2 0.9936 0.0015 0.005 92.36 6.12
102 nitrofen 25.576 283 285 202 0.002 -0.4 Y =1.7604X -5.1355 x10 "2 0.9991 0. 0006 0.002 111.87 8.89
103 beta-endosulfan g- 25.918 195 159 160 0.005-1.0 Y =0.3304X +2.2528 x10 2 0.9877 0.0015 0.005 105.85 3.14
104 p p'-DDD p p'- 26.015 235 237 165 0.001 -0.2 Y =9.5273X +4.2225 x10 2 0.9932 0.0003 0.001 100. 38 8.04
105 benalaxyl 26.607 148 91 206 0.005-1.0 Y =6.6849X +6.5748 x10 "2 0.9933 0.0015 0.005 94.73 7.55
106 fenhexamid 26.956 97 177 179 0.01-2.0 Y =2.6740X +3.5355 x 10 ~2 0.9878 0.0030 0.010 112.31 4.81
107 resmethrin 27.545 123 143 171 0.01 -2.0 Y =1.5424X+0.1312 0.9839 0.0030 0.010 108. 82 4.57
108 acetamiprid 27.950 152 126 166 0.01-2.0 Y=0.3897X-0.4218 x10 "2 0.9940 0.0030 0.010 104.12 5.69
109 bromopropylate 28.182 341 183 185 0.005-1.0 Y =2.9977X-0.1161 x10 2 0.9987 0.0015 0.005 115. 68 4.34
110 fenamidone 28.392 238 268 237 0.002 -0.4 Y =3.6291X+0.3153 x10 2 0.9936 0. 0006 0.002 96.01 10.78
111 benfuracarb 29.701 190 144 164 0.01 -2.0 Y =0.9763X-0.1417 0.9972 0.0030 0.010 96.91 2.39
112 cyfluthrin-1 -1 31.156 163 165 206 0.0025 -0.5 Y =1.0242X -2.6081 x10 ~2 0.9905 0.00075 0.0025 104.31 3.26
113 cyfluthrin-2 2 31.285 163 165 206 0.0025 -0.5 Y =1.2812X -3.2793 x 10 2 0.9916 0.00075 0.0025 96.75 3.10
114 cyfluthrin-3 -3 31.362 163 165 206 0.0025 -0.5 Y =0.9541X -2.4112 x 10 ~? 0.9951 0.00075 0.0025 115.52 4.85
115 cyfluthrin-4 -4 31.419 163 165 206 0.0025 -0.5 Y =0.2321X -0.1874 x 10 ~2 0.9935 0.00075 0.0025 115.73 3.45
116 esfenvalerate S- 33.082 125 167 225 0.005-1.0 Y =1.1959X —4.7241 x10 2 0.9942 0.0015 0.005 112.89 7.98




Table 2 Continued
No. Pesticide t/min Quantitative Qualitative Linear range/ Linear equation " LOD/ LOQ/ Recovery”/ RSD/
ion m/z ion m/z mg/L mg/kg mg/kg % %
Group D
117 oxamyl 15.986 145 162 115 0.002 -0.4 Y =0.2053X +6.8727 x 10 ~? 0.9911 0. 0006 0.002 98. 47 3.89
118 omethoate 16.951 110 156 141 0.005-1.0 Y =1.6840X -0.1233 0.9968 0.0015 0.005 82.06 2.33
119 diphenylamine 17.515 167 170 166 0.002 -0.4 Y =8.3446X +8.9967 x 10 ~> 0.9972 0. 0006 0.002 115.70 3.27
120 monocrotophos 18.333 127 192 164 0.005-1.0 Y =5.8960X -0. 3827 0.9995 0.0015 0.005 112.37 5.87
121 hexachlorobenzene HCB 18.675 284 286 282 0.002 -0.4 Y =2.5863X +4.7127 x 10 ~2 0.9919 0. 0006 0.002 82.49 2.19
122 chlorbufam 19.360 127 223 164 0.01-2.0 ¥Y=0.6911X +9.2815 x 10 ~? 0.9906 0.0030 0.010 111.00 4.78
123 dioxathion 19.559 125 270 197 0.01-2.0 Y =0.5206X +6.6592 x 10 ~2 0.9932 0.0030 0.010 87.99 1.15
124 dinoterb 19. 627 225 177 131 0.002 -0.4 Y =10.3256X +5.4763 x 10 2 0.9946 0. 0006 0.002 104.37 7.66
125 delta-HCH §- 20.329 181 183 219 0.002 -0.4 Y =0.9270X +4.3858 x 10 ~? 0.9901 0. 0006 0.002 101.09 4.03
126 formothion 20.728 125 126 170 0.002 -0.4 Y =1.9925X -0.0001 x10 -2 0.9990 0. 0006 0.002 107.27 3.46
127 phosphamidon 20.933 127 264 138 0.002 -0.4 Y=2.1977X +0. 1673 0.9863 0. 0006 0.002 104. 84 1.29
128 chlorpyrifos-methyl 21.124 286 288 125 0.002 -0.4 Y =3.9662X +5.1247 x 10 ~? 0.9933 0. 0006 0.002 103.62 1.77
129 metalaxyl-M 21.528 160 206 146 0.002 -0.4 Y =1.4487X +2.4357 x10 ~? 0.9920 0. 0006 0.002 94.07 2.66
130 ethofumesate 22.047 207 161 133 0.005-1.0 Y =2.6445X +0. 1561 0.9866 0.0015 0. 005 98. 60 3.79
131 fenthion 22.495 278 169 153 0.005-1.0 Y =3.3978X +8.6851 x10 ~? 0.9951 0.0015 0. 005 102. 31 7.94
132 triadimefon 22.673 208 111 210 0.01-2.0 Y =1.4402X +4.9945 x 10 ~2 0.9934 0.0030 0.010 93.82 7.71
133 penconazole 23.400 248 159 160 0.002 -0.4 Y =4.2121X +3.1361 x 10 ~2 0.9951 0. 0006 0.002 109.57 4.52
134 quinalphos 23.672 146 156 157 0.002 -0.4 Y =3.5332X +3.2922 x 10 ~2 0.9940 0. 0006 0.002 104.63 3.81
135 procymidone 23.739 96 283 285 0.002 -0.4 Y =0.9972X +6.1502 x 10 ~2 0.9821 0. 0006 0.002 98.79 2.85
136 bromophos-ethyl 24.003 359 303 357 0.002 -0.4 Y=1.3182X +2.1919 x 10 ~2 0.9940 0. 0006 0.002 100. 75 3.04
137 chlorbenside 24.076 125 127 268 0.005-1.0 Y =10.8474X —4.2557 x 10 ~? 0.9971 0.0015 0.005 104. 41 8.65
138 mepanipyrim 24.442 222 223 221 0.002 -0.4 Y =9.4604X +1.1415 x 10 ~? 0.9963 0. 0006 0.002 84.85 3.46
139 chlorfenson 24.698 111 302 177 0.002 -0.4 Y =3.6929X +2.2630 x 10 =2 0.9975 0. 0006 0.002 94.74 4.67
140 triazophos 25.792 139 251 253 0.002 -0.4 Y =1.9572X +0.7433 x 10 ~? 0.9946 0. 0006 0.002 112.49 8.41
141 trifloxystrobin 26.703 116 131 132 0.005-1.0 Y =1.8903X +4.8123 x10 2 0.9907 0.0015 0. 005 87.175 11.25
142 pyraflufen-ethyl 26.884 349 339 289 0.005-1.0 Y =0.7195X +3.6141 x10 ~? 0.9916 0.0015 0. 005 109.28 5.17
143 captafol 27.515 107 150 105 0.01-2.0 Y =0.1743X +5.6238 x 10 ~2 0.9908 0.0030 0.010 93.36 3.38
144 methoxychlor 28.300 227 228 212 0.002 -0.4 Y =10.3493X +9.2397 x 10 ~2 0.9927 0. 0006 0.002 82.04 2.44
145 furathiocarb 28.710 163 135 107 0.005-1.0 Y =3.3163X +6.5821 x 10 ~? 0.9913 0.0015 0.005 91.73 6.97
146 fenarimol 29.684 139 107 219 0.002 -0.4 Y =2.4905X - 0.3755 x 10 ~? 0.9968 0. 0006 0.002 84.69 3.75
147 bitertanol 30.374 170 168 171 0.005-1.0 Y =4.9866X -8.9955 x 10 ~? 0.9955 0.0015 0. 005 102.75 5.77
148 cypermethrin-1 -1 31.574 163 181 165 0.005-1.0 Y =0.2689X - 0. 1439 x 10 ~2 0.9944 0.0015 0.005 97.04 1.34
149 cypermethrin-2 2 31.708 163 165 181 0.005-1.0 Y =0.2228X -0.7303 x 10 ~2 0.9962 0.0015 0.005 100. 39 7.35
150 cypermethrin-3 -3 31.782 163 181 165 0.005-1.0 Y =0.2129X -0.2401 x 10 ~2 0.9939 0.0015 0.005 94.92 2.23
151 cypermethrin-4 -4 31.834 163 181 165 0.005-1.0 Y =0.1692X - 1.1329 x 10 ~2 0.9983 0.0015 0.005 94.62 5.10
152 flumioxazine 32.728 354 259 107 0.01-2.0 Y =1.0556X -0.1230 0.9968 0.0030 0.010 112.44 7.93
153 indoxacarb 33.648 150 218 264 0.005-1.0 Y =0.2534X +3.2192 x 10 ~? 0.9877 0.0015 0.005 92.61 0.76

+# Recovery average

recovery

of the pesticide in Pu-erh tea Green tea Black tea Oolong tea at spiked level of LOQ n =6.
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