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Abstract: A rapid screening method for 84 pesticide residues in dendrobium perfringens parent

material with different polarities was developed using a Sin-QUEChERS Nano clean-up column
combined with gas chromatography-tandem mass spectrometry ( GC-MS/MS). The differences
in extraction efficiency of the targets were compared with different extraction solvents (aceto-
nitrile containing 1% acetic acid, acetone) and methods (immersion with or without water).
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The purification effect and extraction recoveries of Sin-QuUEChERS Nano method and classical
dispersive solid-phase extraction (dSPE), solid-phase extraction (SPE) and QuUEChERS were
systematically compared using Dendrobium mnobile samples. The differences in matrix effects
between the Sin-QUEChERS Nano method, which was more effective in purification, and the
dSPE method were also analyzed. The purification effects of three commercially available Sin-
QuEChERS Nano purification columns ( simple matrix purification column, complex matrix pur-
ification column and herbal purification column) were compared. The applicability of the purifi-
cation methods were also verified by using different parts of Dendrobium mnobile samples
(stems, leaves and flowers). From the results, it could be concluded that weighing 2. 00 g and
the samples in 5 mL of water for 20 min, followed by extraction with acetonitrile containing 1%
acetic acid was more effective. The average extraction recovery of the target components by
Sin-QUEChERS Nano purification method was 90. 5%, which further identified Sin-QuUEChERS
Nano-Chinese medicine purification column as the preferred purification column for dendrobium
purification. The target components were separated by a DB-1701MS quartz capillary column
(30 mx0. 25 mmx0. 25 pm) with programmed temperature rise, detected by multiple reaction
monitoring (MRM) mode, and quantified by matrix-matched solution external standard meth-
od. The GC-MS/MS assay was used for the methodological validation of the 84 representative
pesticides within Dendrobium officinale and Dendrobium nobile was carried out by GC-MS/MS
detection method. The results indicated that the targets showed excellent linear correlation in
different scopes with correlation coefficients (7°) >0. 990. The limits of detection (LODs, S/N
=3) of the method were 1.5 to 5.8 wg/kg, and the limits of quantification (LOQs, S/N=10)
ranged from 5.0 to 15.0 pwg/kg. The spiked recoveries of the target pesticides under different
spiked levels were 68. 7% —116. 2%, and the relative standard deviations ( RSDs, n=6) were
less than 15%. Compared to other typical pretreatment methods, the Sin-QuUEChERS Nano
method provided better performance in terms of purification. The method not only effectively
removed pigments, organic acids, and alkaline interferents, but also saved preparation time.
Losses due to solvent transfer were also avoided and no further vortexing or centrifugation was
required, making it a simplified and effective extraction and purification procedure. The method
was sensitive, rapid, simple and reliable. It effectively improved the detection efficiency during
the rapid screening of pesticides in dendrobium and presented a strong practical application val-
ue. In addition, the developed method could further expand the types of target pesticides and
could be used to detect more pesticide residues in foods and Chinese herbal medicine. The
established Sin-QuUEChERS Nano method was used for the analysis of authentic samples. The
applicability of the method was evaluated by analyzing a total of 80 samples collected from
Anlong, Libo, Dushan, and Yanhe County in Guizhou Province. The types of samples included
dendrobium maple, Dendrobium nobile (flowers, stems, leaves) and Dendrobium officinale
(flowers, stems, leaves, powder, tablets). At least one pesticide residue was detected in 12

samples, with a detection rate of 15%. The five pesticides with higher detection rates and
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residues were chlorpyrifos (0.08-0.5 mg/kg), chlorothalonil (0.06-3.2 mg/kg), propanil
zinc (0.03-0. 15 mg/kg) , methyl parathion (0.04-0.23 mg/kg) and cyhalothrin (0. 10-2. 68
mg/kg). Except for the pesticides in maximum residue limits ( MRLs), the pesticide residues

detected from dendrobium samples were below the limits set by Chinese national standard ( GB

2763-2021) and local standard DBS 52/048-2020.
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Table 1 Retention times and MS parameters of the 84 pesticides
No. Pesticide Chemical formula M, g/ min CAS No. Ton pairs (m/z) CEs/eV
1  methomyl CsH(N,0,S 162.21 5.42 16752-77-5 105>58 ", 105>88 15, 15
2 metolcarb Cy,H,;;NO, 165.19 6.02 1129-41-5 108>80 " , 108>90 10, 15
3 entrofolan C, H;sNO, 193.24 7.42, 14.52 2631-40-5 121>77" | 136>103 20, 25
4  metrifonate C,H,CL,0,P 257.44 7.89 52-68-6  185>93* , 185563 10, 15
5 dichlorvos C,H,Cl,0,P 220.98 7.93 62-73-7 109>79* | 185>93 5,10
6  carbofuran C,,H5sNO, 221.25 8.42, 19.00 1563-66-2 164>149 " | 149>121 10, 5
7  biphenyl C,Hy, 154.21 9.51 92-52-4 154>153* | 154>128 10, 25
8  methamidophos C,H NO,PS 141.13 10.75 10265-92-6 141>95" | 141>64 10, 20
9 demeton CyH,,0,PS, 258.34 14.75 126-75-0 88>60" , 170>114 10, 10
10 ethoprophos CyH,,0,PS, 242.34 15.31 13194-48-4 158>97 " | 158>81 18, 15
11 carbaryl C,,H,,NO, 201.22  15.52, 23.34 63-25-2 144>115", 144>116 20, 10
12 fenobucarb C,,H;NO, 207.27 15.84 3766-81-2 121>77*, 150>103 20, 25
13 chlordimeform C,oH;CIN, 196.68 15.86 6164-98-3 152>117 ", 196>181 15,5
14 phorate C,H,,0,PS; 260.38 16.41 298-02-2 121>93 ", 260>175 5,20
15 propoxur C, H;sNO; 209.24 16.45 114-26-1 110>64 ", 152>109 15, 10
16 sulfotep CyH,,05P,S, 322.32 16.71 3689-24-5 322>266" , 322>146 10, 10
17 a-hexachlorocyclohexane C¢HClg 290.83 17.09 319-84-6 217>181%*, 219>147 10, 20
18 bendiocarb C, H;;NO, 223.23 17.34 22781-23-3 166>151 ", 126>52 10, 15
19 quintozine C4CI;NO, 295.34 17.59 82-68-8 249>214" | 237>143 15, 20
20 terbufos CyH,,0,PS; 288.43 17.87 13071-79-9 231>129 ", 231>97 30, 30
21 dithianon C,,H, N,0;PS 304.35 18.15 333-41-5 304>179 , 304>137 10, 35
22 lindane CeHy Clg 290.83 18.71 58-89-9 217>181", 219>147 10, 20
23 omethoate CsH,,NO,PS 213.19 18.91 1113-02-6 156>110" , 156>79 10, 25
24  atrazine CgH,,CIN, 215.68 19.01 1912-24-9 215>200%, 215>172 10, 15
25 cyromazine C6H,( N, 166.18 19.59 66215-27-8 151>109* | 151>109 15, 15
26 pirimicarb C, HN,O, 238.29 20.13 23103-98-2 238>166 ", 166>123 10, 10
27 isazofos CyH,,CIN;0;PS 313.74 20.16 42509-80-8 161>146™ |, 257>162 10, 20
28 aldrin C,HgClg 364.91 20.32 309-00-2 255>220" , 263>193 20, 30
29 chlorpyrifos-methyl C,H,Cl;NO;PS 322.53 20.55 5598-13-0 286>93 " | 286>208 20, 10
30 dimethoate CsH,,NO;PS, 229.26 20.61 60-51-5 125>125* | 125579 5,10
31 monocrotophos C,H,,NOP 223.16 20.62 6923-22-4 127>79* | 127>95 18, 18
32 fenchlorphos CyHC304,PS 321.55 20.82 299-84-3 285>270" , 287>272 15,15




- 570 - @ i 40 &
x®1 (&)
Table 1 (Continued)

No. Pesticide Chemical formula M, tp/min CAS No. Ion pairs (m/z) CEs/eV
33 indoxacarb C,,H;CIF;N;0, 527.83 21.45 144171-61-9 264>232% | 264>148 5,25
34  pirimiphos-methyl C,,H,yN;0,PS 305.33 21.46 29232-93-7 290>233 ", 290>125 10, 35
35 chlorothalonil C4;CN, 265.91 21.57 1897-45-6 266>231", 266>133 18, 30
36 B-hexachlorocyclohexane C¢H(Cy 290.83 22.04 319-85-7 181>145* | 219>183 15, 10
37 clorpyrifos Cy,H,,CI;NO;PS 350.59 22.08 2921-88-2 197>169 " , 314>166 15, 35
38 parathion-methyl CyH,,NOsPS 263.21 22.33 298-00-0 263>109 ", 263>246 15,5
39 fenthion C,,H,505PS, 278.33 22.36 55-38-9 278>109 ", 278>125 20, 18
40 dicofol C,,H,Cl;0 370.49 22.63 115-32-2 139>1117*, 251>139 15, 10
41 §-hexachlorocyclohexane CH,Cl 290.83 22.71 319-86-8 181>145" , 219>183 15, 10
42  malaoxon CoHyO4PS, 330.36 22.97 121-75-5 126.9>99* | 173>99 10, 18
43 fenitrothion CyH;,NOsPS 277.23 23.18 122-14-5 260>125*, 277>109 15, 20
44  parathion C, H,,NOsPS 291.26 23.83 56-38-2  138.9>109" , 291>109 5,15
45 a-endosulfan CyHyCl40,4S 406.93 24.02 959-98-8 241>206" , 241>170 15, 25
46 isofenphos-methyl C,,H,,NO,PS 331.37 24.04 99675-03-3 241>199* | 241>93 10, 50
47 phorat-sulfoxide C,H,,0,PS; 276.38 24.09 2588/3/6 199>143* | 97>65 10, 20
48 quintiofos C,;H,,NO,PS 329.35 24.38 1776-83-6 157>129* |, 157>102 15, 15
49 isocarbophos C, H(NO,PS 289.29 24.53 24353-61-5 135.9>108 * , 230>230 15,5
50 p,p’-dichlorodiphenyldichloroethane C,,H;Cl, 318.03 24.98 72-55-9 316>246* | 246>211 20, 20
51 phorate-sulfone C,H,,0,PS; 292.38 24.98 2588-04-7 125>97* | 153>97 5,10
52 dieldrin C,,HgCl,O0 380.91 25.39 60-57-1 277>241* , 277>170 10, 40
53 profenofos C,,H,5sBrCl0;PS 373.63 25.93 41198-08-7 139>97* | 339>251 10, 25
54 procymidone C;H,,Cl,NO, 284.14 25.94 32809-16-8 96>67 " , 283>96 10, 10
55 methidathion C¢H,; N,0,PS; 302.33 25.94 950-37-8 145>85 ", 145>58 10, 15
56 endrin-ketone C,,H,C;sO 346.46 26.14 72-20-8 263>191 ", 281>246 30, 15
57 phosfolan-methyl CsH,,NO,PS, 227.24 26.41 5120-23-0 227>92% | 227>60 10, 30
58 o,p’-dichlorodiphenyltrichloroethane  C,,H,Cl; 354.49 26.57 789-02-6 235>165* , 235>199 15, 15
59 fipronil-desulfinyl C,H,CLF¢N, 389.08 26.89 205650-65-3 388>333 ", 333>281 15, 15
60 fenamiphos C,;H, NO;PS 303.36 26.92 22224-92-6 303>154", 303>139 18, 30
61 nitrofen C,,H,CL,NO; 284.1 27.64 1836-75-5 285>255" , 285>204 10, 15
62 p,p’-dichlorodiphenyldichloroethane  C,,H,(Cl, 320.04 27.91 72-52-4 235>165% , 235>199 15, 15
63 B-endosulfan CyH(Cl,05S 406.93 28.01 33213-65-9 195>159 " , 241>206 10, 15
64 ethion C,H,,0,P,S, 384.48 28.19 563-12-2 231>129", 153>97 25, 10
65 p,p’-dichlorodiphenyltrichloroethane  C,,H,Cl; 354.49 28.41 50-29-3 235>165* , 2355200 15, 10
66 r-fluvalinate C,cH,,CIF;N, 0,4 502.91 28.63 102851-06-9 250>250" , 250>200 5, 18
67 chlorfenapyr C,sH,BrCIF;N,0  407.61 28.79 12453-73-0 247>247" | 247>200 5,25
68 fipronil-sulfide C,,H,CLF¢N,S 421.15 29.21 120067-83-6 351>255", 351>228 20, 35
69 fipronil C,,H,CL,F,N,0S 437.15 29.59 120068-37-3 367>213 ", 367>255 30, 15
70 bifenthrin C,;H,, CIF;0, 422.87 29.85 82657-04-3 181>166 ", 181>115 10, 40
71 triazophos C,H\(N;0;PS 313.31 29.93 24017-47-8 161>134 | 257>134 10, 20
72 thiodan-Sulfate CyHCl,0,S 422.92 30.75 1031-07-8 272>237* , 272>141 15, 35
73 fenpropathrin C,,Hy;NO, 349.42 31.26 39515-41-8 265>210" , 265>181 10, 20
74 phosphonothioic acid C,,H,NO,PS 323.3 31.91 2104-64-5 169>141* , 157>77 5,20
75 phosmet C, H,,NO,PS, 317.32 32.39 732-11-6 160>133 ", 160>105 10, 18
76 cyhalothrin C3H,yCIF;NO, 449.85 33.39 91465-08-6 181>152" , 181>127 20, 30
77 permethrin C, H,,Cl,04 391.29 33.64 52645-53-1 183>168 * , 183>152 10, 20
78 phosalone C,,H,5;CINO, PS, 367.81 33.65 2310-17-0 367>182" , 367>138 10, 30
79 fipronil-sulfone C,H,CL,F¢N,0,S  453.15 33.98 120068-36-2 383>255", 383>213 20, 32
80 cyfluthrin C,,H,;Cl,FNO, 434.29 36.84 66359-37-5 226>206" , 206>151 20, 15
81 cypermethrin C,,H,,Cl,NO; 416.3 36.91 52315-07-8 181>152" , 163>127 20, 5
82 coumaphos C,H;ClIOsPS 362.77 37.19 56-72-4 362>109 ", 362>226 15, 15
83 fenvalerate C,sH,, CINO, 419.9 39.55 51630-58-1 225>147* , 225>119 10, 18
84 deltamethrin C,,H,yBr,NO, 505.2 41.23 52918-63-5 172>93* | 253>172 10, 10

CE: collison energy; * quantitative ion.
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Fig. 5 Effect of different extraction solvents on the extraction rates and comparison of the color of the extracts
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Table 2 Regression equations, linear ranges, correlation coefficients (r?), LODs, LOQs,
spiked recoveries and RSDs of the 84 pesticides (n=6)

Linear LOD/ LOQ/ 50 uL 250 pL
Pesticide Regression equation range/ r? (png/  (pg/ Recovery/ RSD/ Recovery/ RSD/
(ng/L) kg)  kg) % % % %

Methomyl Y=3.67x10*X-1.41x10% 105.5-3375.0 0.9955 3.0 10.0 94.5 7.6 100.7 13.9
Metolcarb Y=4.82x10*X-3.5x10°  12.5-400.0 0.9981 1.5 5.0 85.6 10.4 74.5 8.9
Entrofolan Y=4.77x10°X-9.0x10°  12.5-400.0 0.9991 1.5 5.0 78.8 7.3 90.4 9.6
Metrifonate Y=3.06x10°X-2.07x10> 16.3-520.8 0.9997 1.5 5.0 87.6 7.6 78.9 8.9
Dichlorvos Y=1.07x10°X-6.46x10* 15.6-500.0 0.9982 1.5 5.0 93.9 5.8 78.7 7.4
Carbofuran Y=1.11x10°X-2.36x10* 25.0-800.0 0.9968 1.5 5.0 95.7 14.8 81.1 12.4
Biphenyl Y=1.81x10"X-4.99x10°  6.3-200.0 0.9952 3.0 10.0 75.1 7.4 113.6 6.2
Methamidophos Y=1.46x10°X-1.80x10* 43.8-1400.0 0.9979 1.5 5.0 79.1 8.1 88.6 8.1
Demeton Y=5.89x10°X-1.49x10*  6.3-200.0 0.9978 3.0 10.0 100.7 6.5 87.9 8.3
Ethoprophos Y=6.19x10°X-4.90x10*  6.3-200.0 0.9974 1.5 5.0 75.1 6.4 105.2 11.7
Carbaryl Y=6.77x10°X-9.21x10* 46.9-1500.0 0.9931 5.8 20.0 103.2 7.3 76.6 6.5
Fenobucarb Y=5.28x10°X-1.91x10° 12.5-400.0 0.9983 3.0 10.0 108.8 13.5 78.8 7.6
Chlordimeform Y=3.54x10°X-2.77x10*  6.3-200.0 0.9983 1.5 5.0 88.4 6.2 88.6 6.3
Phorate Y=2.03x10°X-2.47x10* 21.9-700.0 0.9958 1.5 5.0 79.4 6.6 102.4 9.4
Propoxur Y=2.14x10°X-1.31x10° 12.5-400.0 0.9916 1.5 5.0 68.7 5.4 84.4 6.2
Sulfotep Y=3.22x10°X-6.92x10°>  6.3-200.0 0.9978 3.0 10.0 82.3 13.8 116.2 13.9
a-Hexachlorocyclohexane Y=1.52x10°X-1.71x10* 15.6-500.0 0.9948 3.0 10.0 78.7 7.2 90.3 9.2
Bendiocarb Y=1.73x10°X-7.87x10* 18.8-600.0 0.9982 3.0 10.0 106.1 10.9 73.2 7.8
Quintozine Y=1.41x10°X-4.70x10* 31.3-1000.0 0.9983 4.4 15.0 92.2 10.6 81.1 10.5
Terbufos Y=1.97x10°X-4.35x10°>  6.3-200.0 0.9998 3.0 10.0 113.2 10.2 99.7 11.1
Dithianon Y=1.21x10°X-2.08x10* 15.6-500.0 0.9987 1.5 5.0 74.3 13.8 86.1 6.2
Lindane Y=1.23x10°X-4.62x10° 15.6-500.0 0.9961 1.5 5.0 73.8 12.1 87.5 5.4
Omethoate Y=1.82x10*X-1.46x10° 15.6-500.0 0.9952 3.0 10.0 83.2 11.2 78.3 10.9
Atrazine Y=5.12x10°X-2.62x10> 16.3-520.8 0.9915 3.0 10.0 97.4 13.2 69.8 13.2
Cyromazine Y=1.11x10°X-1.27x10* 16.3-520.8 0.9946 3.0 10.0 86.3 8.9 99.2 13.9
Pirimicarb Y=2.52x10°X-4.84x10* 15.6-500.0 0.9941 3.0 10.0 85.1 8.9 105.4 9.2
Isazofos Y=8.21x10°X-1.09x10* 31.3-1000.0 0.9945 1.5 5.0 104.5 12.3 85.8 10.5
Aldrin Y=6.57x10°X+2.79x10> 15.6-500.0 0.9974 1.5 5.0 115.0 8.1 95.1 7.7
Chlorpyrifos-methyl Y=1.76x10°X-7.13x10* 31.3-1000.0 0.9988 1.5 5.0 88.4 7.6 76.2 13.2
Dimethoate Y=4.51x10°X-1.60x10° 12.5-400.0 0.9986 1.5 5.0 78.6 9.8 101.4 13.2
Monocrotophos Y=7.50x10*X-3.36x10°>  9.4-300.0 0.9932 3.0 10.0 86.8 7.3 78.4 5.2
Fenchlorphos Y=2.03x10°X-6.39x10* 16.3-520.8 0.9992 3.0 10.0 76.8 6.7 79.4 6.1
Indoxacarb Y=8.55x10°X-1.27x103 16.3-520.8 0.9964 3.0 10.0 109.5 12.3 97.1 7.6
Pirimiphos-methyl Y=1.46x10°X-3.13x10* 16.3-520.8 0.9997 3.0 10.0 68.1 11.4 84.9 6.9
Chlorothalonil Y=2.55x10°X-6.41x10* 31.3-1000.0 0.9998 3.0 10.0 74.8 7.6 95.6 5.4
B-Hexachlorocyclohexane Y=2.80x10°X-2.95x10* 15.6-500.0 0.9982 3.0 10.0 83.3 8.4 100.7 7.2
Clorpyrifos Y=3.51x10°X-9.51x10* 31.3-1000.0 0.9992 3.0 10.0 88.9 9.3 89.5 6.9
Parathion-methyl Y=1.22x10°X-4.39x10* 21.9-700.0 0.9932 3.0 10.0 87.3 7.7 88.3 7.6
Fenthion Y=4.94x10°X-1.63x10°> 31.3-1000.0 0.9976 3.0 10.0 79.5 8.7 98.2 7.6
Dicofol Y=2.23x10°X-1.74x10° 15.6-500.0 0.9952 1.5 5.0 96.9 8.3 115.4 13.8
S-Hexachlorocyclohexane Y=2.15x10°X-3.18x10* 15.6-500.0 0.9997 1.5 5.0 80.6 7.3 93.2 8.2
Malaoxon Y=2.42x10°X-5.03x10* 15.6-500.0 0.9921 1.5 5.0 88.3 9.9 86.1 10.9
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Table 2 ( Continued)
Linear LOD/ LOQ/ 50 pL 250 wL
Pesticide Regression equation range/ r? (ng/ (g’ Recovery/ RSD/ Recovery/ RSD/

(ng/L) kg)  kg) % % % %

Fenitrothion ¥=9.94x10°X-5.30x10* 31.3-1000.0 0.9933 3.0 10.0 86.3 6.3 89.7 8.3
Parathion Y=1.13x10°X-1.60x10* 21.9-700.0 0.9977 1.5 5.0 80.3 10.3 80.7 7.2
a-Endosulfan Y=4.75x10°X-1.51x10* 15.6-500.0 0.9941 1.5 5.0 84.7 9.2 82.9 10.9
Isofenphos-methyl Y=5.27x10°X-1.88x10* 6.3-200.0 0.9998 3.0 10.0 86.1 12.9 103.6 7.5
Phorat-sulfoxide Y=2.42x10°X-9.94x10° 16.3-520.8 0.9971 3.0 10.0 105.8 11.9 86.5 8.9
Quintiofos Y=1.14x10°X-2.05x10* 15.6-500.0 0.9963 1.5 5.0 97.2 13.7 70.5 4.9
Isocarbophos Y=3.83x10°X-1.04x10°> 31.3-1000.0 0.9964 1.5 5.0 109.4 6.8 97.4 14.7
p,p’-Dichlorodiphenyldichloroethane ¥=2.36x10°X-5.91x10° 15.6-500.0 0.999 3.0 10.0 84.7 5.6 96.1 6.2
Phorate-sulfone Y=3.78x10°X-8.48x10* 16.3-520.8 0.9981 3.0 10.0 95.1 15.2 111.7 8.3
Dieldrin Y=2.91x10°X-1.74x10> 15.6-500.0 0.9992 3.0 10.0 78.3 11.3 74.2 10.4
Profenofos Y=8.37x10°X-4.59x10* 31.3-1000.0 0.9991 3.0 10.0 82.1 7.2 82.9 6.5
Procymidone Y=6.95x10°X-1.02x10° 31.3-1000.0 0.9985 3.0 10.0 79.9 8.2 100.6 5.2
Methidathion Y=5.88x10°X-2.21x10° 31.3-1000.0 0.9922 3.0 10.0 78.4 7.8 103.3 13.9
Endrin-ketone Y=1.43x10°X-1.42x10* 16.3-520.8 0.9972 3.0 10.0 94.9 6.1 87.1 12.8
Phosfolan-methyl Y=2.35x10°X-2.84x10* 9.4-300.0 0.9928 3.0 10.0 90.7 10.1 74.5 6.3
o0,p’'-Dichlorodiphenyltrichloroethane Y=2.55x10°X-4.74x10* 15.6-500.0 0.9964 3.0 10.0 80.3 10.4 79.8 11.9
Fipronil-desulfinyl Y=6.21x10°X-1.23x10°> 6.3-200.0 0.9988 3.0 10.0 76.8 11.3 112.5 11.7
Fenamiphos Y=2.65x10°X-1.28x10° 6.3-200.0 0.9918 3.0 10.0 70.9 9.9 73.2 8.5
Nitrofen Y=5.75x10°X-5.21x10% 15.6-500.0 0.9940 3.0 10.0 87.4 5.8 115.1 7.2
p,p’-Dichlorodiphenyldichloroethane ¥=5.66x10°X-8.58x10* 15.6-500.0 0.9999 3.0 10.0 94.2 12.7 91.1 9.5
B-Endosulfan Y=3.72x10°X-7.73%x10> 15.6-500.0 0.9983 3.0 10.0 97.5 9.5 109.8 6.7
Ethion Y=2.00x10°X-1.12x10* 16.3-520.8  0.9965 1.5 5.0 81.7 12.9 97.8 13.2
p,p’-Dichlorodiphenyltrichloroethane ¥=1.47x10°X-4.22x10* 15.6-500.0 0.9922 3.0 10.0 71.8 7.5 90.4 9.9
7-Fluvalinate Y=2.81x10*X-21.5 31.3-1000.0 0.9979 3.0 10.0 91.1 9.1 112.4 5.4
Chlorfenapyr Y=5.92x10°X-1.37x10* 16.3-520.8 0.9998 3.0 10.0 70.2 14.4 108.2 9.6
Fipronil-sulfide Y=1.10x10°X-6.22x10°> 6.3-200.0 0.9914 3.0 10.0 78.6 11.2 69.5 14.1
Fipronil Y=1.06x10°X-3.72x10* 6.3-200.0 0.9949 3.0 10.0 100.8 12.9 89.3 6.5
Bifenthrin Y=2.51x10°X-2.05x10°> 31.3-1000.0 0.9986 3.0 10.0 109.8 6.3 72.2 6.5
Triazophos Y=2.03x10°X-9.87x10* 31.3-1000.0 0.9977 3.0 10.0 99.4 6.7 88.1 7.6
Thiodan-Sulfate Y=8.97x10°X-1.72x10* 15.6-500.0 0.9981 3.0 10.0 103.2 7.9 80.3 14.8
Fenpropathrin Y=1.17x10°X-1.50x10* 31.3-1000.0 0.9983 3.0 10.0 74.1 10.5 83.4 9.2
Phosphonothioic acid Y=3.14x10°X-3.66x10* 31.3-1000.0 0.9997 3.0 10.0 108.9 7.9 92.5 7.8
Phosmet Y=5.42x10°X-3.39x10* 31.3-1000.0 0.9949 3.0 10.0 109.2 9.1 99.5 9.6
Cyhalothrin Y=1.85x10°X+2.07x10* 31.3-1000.0 0.9987 4.4 15.0 82.1 5.4 93.4 9.4
Permethrin Y=3.55x10°X+7.59x10> 31.3-1000.0 0.9989 3.0 10.0 93.1 12.8 82.4 11.2
Phosalone Y=6.84x10°X-1.58x10* 31.3-1000.0 0.9925 1.5 5.0 96.1 14.1 72.5 8.9
Fipronil-sulfone Y=5.16x10°X+8.45x10° 6.3-200.0 0.9927 3.0 10.0 86.8 6.2 83.2 10.2
Cyfluthrin Y=2.75x10°X-4.94x10> 31.3-1000.0 0.9953 4.4 15.0 92.7 12.0 81.8 8.3
Cypermethrin Y=7.86x10°X+1.86x10° 31.3-1000.0 0.9942 3.0 10.0 80.6 12.3 106.5 7.4
Coumaphos Y=1.21x10°X-9.75x10> 15.6-500.0 0.9974 1.5 5.0 106.7 6.6 93.8 10.7
Fenvalerate Y=1.39x10°X-2.21x10* 31.3-1000.0 0.9935 3.0 10.0 84.5 7.9 91.3 11.3
Deltamethrin Y=6.53x10°X+1.87x10%> 31.3-1000.0 0.9978 3.0 10.0 96.8 6.3 108.7 6.1

Y. peak area; X: mass concentration, ng/L.
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