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Screening Analysis and Limit Standard Study of 99 Pesticides in Atractylodis Macrocephalae Rhizoma

ZHANG Wanqing', LIU Yuanxi’, JIN Hongyu’, LIU Zhen', WANG Ying’*, MA Shuangcheng’ , LIU Xiaoxiao' "
(1. Key Laboratory of Traditional Chinese Medicine Quality Control and Safety Evaluation of Guangdong Provincial Drug Administra-
tion , Guangdong Institute for Drug Conirol, Guangzhou 510663, China; 2. National Institutes for Food and Drug Control, Beijing
100050, China; 3. Chinese Pharmacopoeia Commission, Beijing 100061, China)

ABSTRACT: OBJECTIVE
Macrocephalae Rhizoma that conform to the characteristics of traditional Chinese medicine use. METHODS The samples were pro-
cessed by QuEChERS method, and a combination of GC-MS/MS and LC-MS/MS was used to screen and determine 99 pesticide indica-

tors in Atractylodis Macrocephalae Rhizoma. At the same time, the sensitivity, recovery rate, reproducibility, and precision of the

To explore the development of maximum residue limit standards for pesticides in Atractylodis

method were verified. A risk assessment model and transformation principle that conforms to the characteristics of traditional Chinese
medicine were adopted to determine the indicators and limits of the pesticide limit standards for Atractylodis Macrocephalae Rhizoma.
RESULTS The established method for determining 99 pesticides in Atractylodis Macrocephalae Rhizoma meets the methodological
requirements. A total of 12 pesticides were detected in 53 batches of Atractylodis Macrocephalae Rhizoma samples, including:
tebuconazole, benzofenapyr, cypermethrin and S-cypermethrin, pyraclostrobin, thiamethoxam, enoxymorpholine, diazinon,
propiconazole, fipronil, and methoxam. According to the GB2763 conversion guidelines, the limit standard for diazinon in Atractylodis
Macrocephalae Rhizoma was converted into a drug standard. CONCLUSION  This study helps to understand the risk of pesticide
residues in Atractylodis Macrocephalae Rhizoma and provides ideas for the formulation of pesticide residue limit standards for traditional
Chinese medicine.

KEY WORDS: Atractylodis Macrocephalae Rhizoma; GB 2763 ; pesticide residue; maximum residue limit standards; diazinon
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R1 ARPRGHEG AR B & oy S A €35 - 8 5K FE B (GC-MS/MS) 241l 5 4

Tab.1 Detection parameters of pesticide residue related reference in Atractylodis Macrocephalae Rhizoma by GC-MS/MS

No. Compound g/ min Monitored ion pairs CE/V No. Compound g/ min Monitored ion pairs CE/V
1 Metaldehyde 3.43.6 89.00 >45. 10 16 26 o,p’-DDT 22.4 235.00 > 165. 00 16
89.00 >43. 00 12 235.00 >199. 00 10
2 Ethoprophos 8.9 200. 00 >158. 00 12 27 p,p'-DDE 22.5 246. 00 > 176. 00 22
200. 00 >114. 00 21 246. 00 >220. 00 13
3 Chlordimeform 9.2 152.00 >117. 00 15 28 Fenamiphos 22.6 303.10 >195. 10 22
196. 00 > 181. 00 18 303.10 > 154. 10 14
4 Sulfotep 9.8 322.00 >202. 00 22 29 Dieldrin 22.8 276.90 >241. 00 12
322.00 >174.00 25 276.90 >172. 00 11
5 Phorate 10.9 260. 00 >75. 00 13 30 Flusilazol 22.9 233.10 >165. 10 14
230. 80 >175. 00 11 233.10>152. 10 14
6 BHC 11.1,12.2,12.4,13.5  218.90 >182.90 24 31 Phosfolan-methyl 23.1 227.00 >92. 00 18
218.90 >111. 00 22 227.00 > 168. 00 25
7  Terbufos 11.6 231.00 >174.90 15 32 Kresoxim-methyl 23.2 206. 10 >116. 10 6
231. 00 >203. 00 24 206. 10 >131. 10 14
8  Pyrimethani 11.6 198.10 >183. 10 14 33 p,p’-DDD 23.8 235.00 >165. 00 15
198.10 >118. 10 18 235.00 >199. 00 16
9 Monocrotophos 12.4 127.10 >109. 00 15 34 Fipronil sulfone 23.8 382.95 >255.00 22
127.10 >95. 00 20 382.95 >213.00 6
10 Chlorothaloni 12.7 265. 90 >230. 80 14 35  B-Endosulfan 24.2 338.90 > 160. 00 25
265.90 >168. 00 22 206. 80 >171. 80 20
11 Diazinon 12.7 304.10 >179. 10 10 36 Nitrofen 24.5 282.90 >162. 00 15
304.10 > 162. 10 8 282.90 >201. 00 12
12 Dicofol 14.1,15.1 250. 00 >139. 00 22 37 p,p’-DDT 24.9 235.00 >165. 00 17
250. 00 >215. 00 23 235.00 >199. 00 25
13 Parathion-methyl 15.3 263. 00 >109. 00 14 38 Dazomet 25 162. 10 >89. 10 8
263.00 >79. 00 17 89.10 >44.00 10
14 Metalaxyl 15.4 249.20 >190. 10 8 39 Propiconazol 25.6,25.8 259. 00 >69. 00 14
249.20 > 146. 10 22 259.00 >173. 00 8
15  Fipronil 16. 4 387.95 >332.90 17 40 Endosulfan sulfate 25.8 386. 80 >288. 80 18
387.95 >280. 90 10 272.00 >237. 00 16
16  Chlorpyrifos 17.0 313.90 >257.90 1 41 Tebuconazole 26.3 250.10 >125. 10 22
313.90 >285.90 8 250. 10 >153. 10 12
17 Aldrin 17.5 262.90 >193. 00 23 42 Fenpyroximate 26.4,26.5 135.10 >107. 10 16
262.90 >203. 00 12 135. 10 >77. 00 24
18 Parathion 18.4 291. 10 >109. 00 12 43 Coumaphos 26.5 362. 00 >109. 00 21
291. 10 >81. 00 22 362. 00 >225. 00 15
19 Isocarbophos 18.6 289.10 >136. 00 1 44 Epoxiconazole 26.8 192. 00 >138. 00 14
135.7 >108. 00 25 192.00 > 111. 00 26
20 Cyprodini 18.8 224.10 >208. 10 16 45 Bifenthrin 27.6 181. 10 > 166. 10 12
224.10 >197. 10 22 181. 10 >179. 10 8
21 Fipronil sulfoxide 20.4 350. 95 >255. 00 28 46 Cyhalothrin 28.9,29.23 197.00 > 141. 00 8
350. 95 >227.00 16 197.00 > 161. 00 12
22 «-Endosulfan 20.6 194. 90 > 160. 00 47 Pyridaben 30.5 147.10 >117. 10 22
276. 80 >242. 00 9 147.10 >132. 10 14
23 Fipronil 20.9 366. 90 >212.90 11 48 Boscalid 31.6 342.10 > 140. 10 14
350. 00 >254. 90 14 342.10 >112. 10 28
24 Tebuconazole 21.8 214.00 > 172. 00 20 49 Cypermethrin 31.5,31.7,31.8,31.8  181.10>152. 10 22
214.00 >159. 00 20 181. 10 >127. 10 22
25 Fludioxonil 22.3 248.00 >182. 00 14 50 Fenvalerate 32.8,33.2 419.10 >225. 10 6
248.00 >127. 00 20 419.10 >125. 10 12

T CE - i ffgft .
note ; CE — collision energy.
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Tab.2 Detection of mobile phase gradient elution conditions of
pesticide residue related reference in Atractylodis Macrocephalae

Rhizoma by LC-MS/MS

t/min Mobile phase A/% Mobile phase B/%

0-1 95 5
1-4 95—40 5—60
4-8 40—36 60—064
8-8.5 3632 64—68
8.5-9 3225 68—75
9-16 2555 7595

16 -20 5 95
20 -20. 1 595 955

20.1-25 95 5
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Tab.3 Detection parameters of pesticide residue related reference in Atractylodis Macrocephalae Rhizoma by LC-MS/MS

No.  Compound tg/min Monitored ion pairs CE/V No. Compound tg/min Monitored ion pairs ~ CE/V
1 Propamocarb 5.2 189.1>102.0 17 38 Abamectin 18.1 890. 6 >305.2 30
189.1>144.0 12 890. 6 >567. 4 25
2 Carbendazim 6.3 192.1>132.1 28 39 Fludioxonil 11.4 246.9 >126.0 30
192.1>160. 1 18 246.9 >168.9 35
3 Pyrimethani 11.2 200.0>82.0 24 40 Hymexazol 4.2 100.0 >54.1 8
200.0 >107.0 24 100.0 >44. 1 9
4 Pymetrozine 5.3 218.0>79.0 30 41 Iprodione 12.2 330. 1 >244.9 20
218.0>105.0 20 330.1>247.0 21
5 Acetamiprid 6.3 223.0>56.1 15 42 Clothianidin 5.5 250.0>169.1 17
223.0>126.0 20 250.0>132.0 21
6 Cyprodini 13.3 226.0>93.0 33 43 Methamidophos 4.1 142.1>93.9 16
226.0>108.0 25 142.1>125.0 21
7 Imidacloprid 6.1 256.1>175.1 20 44 Chlordimeform 5.9 197.1 >46.1 20
256.1>209. 1 15 197.1>117.1 22
8  Metalaxyl 9.5 280.1>192.1 17 45 Aldicarb sulfoxide 5.0 207.2> 132.1 13
280. 1 >220. 1 13 207.2>89.2 16
9 Tridemorph 13.9 298.2>130.1 25 46 Aldicarb 7.0 213.1>89.1 17
298.2>116.3 25 213.1>116.2 24
10  Diazinon 13.5 305.1>96.9 35 47 Carbofuran 7.7 222.1> 165.1 27
305.1>169.0 22 222.1> 123.1 13
11 Tebuconazole 13.4 308.0>125.0 22 48 Aldicarb sulfone 5.2 223.1>86.2 18
308.0>70. 1 40 223.1>223.1 15
12 Hexaconazole 13.9 314.0>70. 1 22 49 Monocrotophos 5.7 224.1 > 127.1 22
314.0>159.0 28 224.1 > 193.1 20
13 Kresoxim-methyl 13.1 314.1 >206.0 12 50 Carbofuran-3-hydroxy 6.2 238.2>181.1 13
314.1>116.0 7 238.2>183.3 18
14 Flusilazol 12.8 316.0>247.0 28 51 Ethoprophos 12.3 243.2>131.1 22
316.0>165.0 18 243.2>97.0 30
15 Pyrethrins [ 16.7 328.9>161.2 15 52 Fonofos 13.3 247.1>109. 1 26
328.9>143.0 10 247.1>137.1 17
16 Pyrethrins 1T 14.3 328.9>161.2 15 53 Phosfolan 6.8 256.1>140.0 25
328.9>143.0 10 256.1>168.0 25
17  Epoxiconazole 12.5 329.9>121.1 20 54 Demeton 10.6 259.1>89.0 14
329.9>141.0 15 259.1>61.0 30
18  Propiconazol 13.5 342.0>159.0 22 55 Phorate 13.8 261.0>75.0 20
342.0>69.0 34 261.0>47.0 30
19 Boscalid 11.4 342.9>307.0 20 56 Posfolan-methyl 17.2 228.0>168.0 23
342.9>139.9 20 228.0>109.0 25
- 641 -
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4F 3R 3( continued )

No. Compound tg/min Monitored ion pairs CE/V No. Compound tg/min Monitored ion pairs CE/V
20  Chlorpyrifos 16. 1 349.5>97.0 25 57 Cadusafos 14.2 271.0>131.0 22
349.5>198.0 25 271.0>97.0 20
21 Tebufenozide 12.8 353.1>297.1 20 58 Phorate sulfoxide 8.7 277.0>171.0 15
353.1>133.0 8 277.0>199.0 20
22 Pyridaben 17.5 365.1>309. 1 24 59 Isocarbophos 9.5 312.0>270.0 18
365.1>147.1 12 312.0>236.0 22
23 Propargite 16.5 368.0>175.0 30 60 Phorate sulfone 8.9 293.0>247.0 15
368.0>231. 1 20 293.0>115.0 22
24 Flumorph 16.3 372.0 >268.0 20 61 Phosphamidon 7.1 300.0>174.0 24
372.0>165. 1 20 300.0>127.0 24
25 Spirotetramat 12.2 374.1>172.2 30 62 Fenamiphos 12.7 304.0>217.0 27
374.1>330. 1 15 304.0>202.0 24
26 Prochloraz 13.9 376.0>70. 1 34 63 Terbufos sulfoxide 10.7 305.0>186.9 25
376.0>307. 1 16 305.0>97.0 25
27 Pyraclostrobin 13.7 388.1>193.9 25 64 Isazafos 11.8 314.0>161.9 25
388.1>163 12 314.0>120.0 18
28 Dimethomorph 11.6 388.1>300.9 30 65 Fenamiphos sulfoxide 7.5 320.0>233.2 28
388.1>165.3 20 320.0>171.3 28
29 Difenoconazole 14.3 406. 1 >251.1 60 66 Terbufos sulfone 17.8 321.0>171.2 26
406.1>111.1 25 321.0>97.2 28
30 Mandipropamid 11.4 412.3 >356.2 16 67 Sulfotep 13.0 323.0>97.0 18
412.3>328.2 10 323.0>115.0 20
31 Pyraoxystrobin 13.7 413.1>205.0 8 68 Isofenphos-methyl 12.9 332.3>273.1 15
413.1>172.9 15 332.3>231.1 15
32 Fenpyroximate 16. 8 422.2 >366. 1 32 69 Fenamiphos sulfone 7.7 336.0 >266.0 25
422.2>138. 1 15 336.0>188.0 25
33 Fluazinam 19.3 466.1>329. 1 15 70 Chlorsulfuron 7.5 358.0>141.0 27
466.1>175.0 15 358.0>167.0 27
34 Validamycin 1.7 498.1>178.0 30 71 Coumaphos 13.4 363.0>227.0 25
498.1>142.0 30 363.0>307.0 25
35 Thifluzamide 12.5 528.6>147.7 35 72 Metsulfuron-methyl 7.2 382.0>167.0 22
528.6 >508. 6 25 382.0>199.0 22
36 Spinetoram 14.9 749.0>98.0 30 73 Ethametsulfuron-methyl 8.2 411.0>196.0 15
Eaamectin beazor 749.0>141.1 30 411.0>168.0 15

37 16.0 886.6 >157.7 40
e 886. 6 >302. 1 35
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Tabl. 4 The results of linearity range, r, repeatability, spike recovery and precision of 99 pesticides in Atractylodis Macrocephalae Rhizoma

Pesticide Linear Linearity range Average RSD/%

N indicators equation ' /ng + mL ! recovery/ % Repeatability Precision
1 Metaldehyde ¥ =608. 7x - 959. 3 0.999 4 1 -400 101.0 7.6 6.6
2 Phorate y=1216.1x +556.6 0.999 6 1-100 109.7 6.6 5.7
3 BHC ¥y =935. 14x -304.0 0.999 5 0.4 -40 77.7 6.4 4.5
4 Terbufos y=432.8x +525.9 0.999 9 0.4 -40 99.9 6.6 5.6
5 Chlorothaloni y =270. 3x - 5487. 8 0.998 6 10 —400 106. 8 9.0 6.6
6 Dicofol y=1267.2x +1644.6 0.999 8 1-50 102.3 7.6 5.0
7 Parathion-methyl y =2 107. 3x - 960. 4 0.999 6 4 -40 100. 6 5.1 2.3
8 Fipronil y=384.0x +1021.6 0.999 5 1-100 96.9 6.4 8.0
9 Chlorpyrifos y=623. 1x -3 409. 1 0.998 4 1 -400 100.9 5.7 2.7
10 Aldrin y=503.7x +1760. 1 0.999 7 1-100 100. 5 4.7 5.9
11 Parathion y=1932.1x +678.5 0.999 8 1-50 100. 8 4.3 2.1
12 Fipronil sulfoxide y=654.5x +635.2 0.999 5 4 -400 96.9 3.6 3.0
13 a-Endosulfan y=330.2x -3 075.6 0.999 6 4 -400 99.6 6.4 10. 8
14 Fipronil y=2447.8x +1119.2 0.998 9 4 -400 94.4 5.4 5.4
15 o,p’-DDT y=667.3x -2 229.7 0.999 9 1-100 102.0 4.0 5.7
16 p,p'-DDE y=1855.0x +2809.5 0.999 6 1-100 97.6 6.3 2.7
17 Dieldrin y=110.7x +931.8 0.999 6 1-100 98.0 2.5 3.4
18 Kresoxim-methyl y=1078.1x +337.6 0.999 8 1-100 100. 3 6.3 5.0
19 Kresoxim — methyl y=492. 6x — 1 840.6 0.998 7 1-200 96.8 5.9 6.4
20 p,p'-DDD y=1658.7x-490.9 0.999 5 1-100 97.6 2.9 1.9
21 Fipronil sulfone y=386.7x +241.9 0.999 8 1-100 102. 4 4.4 4.1
22 B-Endosulfan y=311.2x +200.0 0.999 6 1-100 89.7 5.2 9.6
23 Nitrofen y=1841.7x -346.6 0.999 9 1-100 94.9 2.0 2.6
24 p,p'-DDT y=8989.2x -3 018.0 0.999 8 1-100 122.9 6.5 3.1
25 Dazomet y=538.1x -311.0 0.998 5 10 -200 95.6 0.8 2.0
26 Endosulfan sulfate y=539.7x-801.7 0.999 3 1 -100 94.2 6.1 7.4
27 Bifenthrin y =12 212. 4x - 60 007. 1 0.998 7 1 -400 92.8 7.8 2.9
28 Cyhalothrin y=493.2x -731.0 0.998 8 1 -100 99.6 1.9 3.4
29 Cypermethrin y =341.8x -955.5 0.998 8 1-200 116.0 7.2 5.7
30 Fenvalerate y=53.7x-1404. 1 0.993 8 10 —400 87.2 6.8 4.9
31 Propamocarb y =68 223. 1x - 15 414 0.9953 1-100 96.2 1.1 1.7
32 Carbendazim ¥y =26 241. 3x - 639. 243 0.9959 1 -100 101.9 2.8 4.7
33 Pyrimethanil y =6 584. 18x -1 320. 35 0.997 3 1-100 107.0 3.0 3.1
34 Pymetrozin y =7 493. 23x +364. 189 0.998 1 1 -100 94.2 4.1 2.8
35 Acetamiprid y =44 497. 5x +7 121. 96 0.997 9 1-100 100. 5 4.3 7.6
36 Cyprodinil y =10 559. 4x +1 038. 25 0. 996 1 -100 94.8 3.8 8.5
37 Imidacloprid y=34929x +5 173. 62 0.998 6 1-100 95.3 7.6 5.8
38 Metalaxyl y =85 530. 3x -2 760. 97 0.997 6 1 -100 84.2 6.1 7.8
39 Tridemorph y=30315.2x +24 155.3 0.991 5 1-100 101.4 7.4 5.8

40 Diazinon y =74 776x +5 730. 01 0.998 1 1 -100 97.0 7.8 4.7

41 Tebuconazole y=5865.71x +2 709. 57 0.997 7 1-100 89.1 7.1 7.8

42 Hexaconazole y =35 174. 8x +8 650. 65 0.998 4 1 -100 99.7 6.2 7.8

43 Flusilazole y =70 780. 4x +26 471. 4 0.999 2 1-100 89.7 6.6 2.9

44 Pyrethrin | y=1495.5x +905.3 0.999 9 1-40 107.8 3.2 4.9

45 Pyrethrin I y=1531.9x —466. 2 0.997 8 1-60 85.7 5.9 3.7

46 Epoxiconazole y =90 975. 5x +27 766. 8 0.998 8 1 -100 91.4 3.3 3.9

47 Propiconazole ¥=39323.5x+17 163.3 0.998 2 1-100 86. 6 4.9 3.0

48 Boscalid y =48 486. 8x +4 993. 18 0.997 8 1-100 77.8 6.5 2.8

49 Tebufenozide y =4 887.42x +506. 746 0.997 9 1-100 113.7 2.9 7.7
50 Pyridaben y =33 406. 9x + 140 274 0.989 8 1-100 69.5 4.0 2.8
51 Propargite ¥ =14 129. 3x + 66 066. 6 0.992 2 1-100 93.4 3.4 5.0
52 Flumorph y =18 832.3x -10 316.8 0.999 5 1 -400 98.7 1.8 3.3
53 Spirotetramat y =62 488. 1x -2 432. 01 0.998 1 -100 99.0 6.2 2.7
54 Prochloraz y =7 402. 86x +13 091. 1 0.997 5 1-100 54.7 1.1 8.0
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4F 3R 4( continued )

Pesticide Linear Linearity range Average RSD/ %
N indicators equation ' /ng - mL~! recovery/ % Repeatability Precision
55 Pyraclostrobin ¥y=69 111.2x +112 625 0.996 5 1-100 104.2 7.7 2.2
56 Dimethomorph y =109 969x — 1 509. 79 0.998 2 1-100 76.7 7.2 7.9
57 Difenoconazole y =75 436. 9x +120 102 0.997 4 1 -100 92.8 2.6 7.7
58 Mandipropamid ¥=32170.6x +9 161. 1 0.997 8 1-100 82.8 1.5 3.4
59 Pyraoxystrobin ¥ =95 618. 2x +121 505 0.999 1 1 -100 69.0 2.1 4.7
60 Fenpyroximate y =82 534.9x +277 846 0.994 1 1-100 98.8 2.8 1.8
61 Fluazinam y=24384.0x +1134.3 0.997 8 1-100 84.4 4.7 5.8
62 Validamycin y=7130.4.0x -238. 4 0.999 5 2 -200 78.0 2.5 5.6
63 Thifluzamide y =20 742. 4x +546. 199 0.998 1 1 -100 99.8 6.9 2.1
64 Pyrimethanil y =2 190. 44x +289. 637 0.997 5 1-100 90. 1 6.4 8.5
65 Emamectin benzoate ¥ =69 124. 1x +5 909. 56 0.9979 1 -100 79.9 1.8 1.3
66 Abamectin y =914. 613x +813. 745 0.997 6 1-100 78.7 1.7 2.4
67 Fludioxonil y =32.480 4x -1 010.23 0.99 25 -400 93.7 7.0 5.4
68 Hymexazol y =27 233.5x -6 074. 88 0.995 4 1-100 102.3 2.5 3.4
69 Iprodione y =256 208x +39 674.9 0.999 7 1-25 81.9 3.9 5.3
70 Clothianidin y=7589.23x +14 658.3 0.997 1-100 85.6 3.0 1.3
71 Methamidophos y=14 781. 1x +1 042.29 0.998 8 1-50 78.7 2.8 2.4
72 Chlordimeform y =14 466.8x -6 163. 11 0.998 1 1-50 74.7 2.0 1.6
73 Aldicarb sulfoxide y =13 508x — 16 436. 5 0.996 6 1-50 93.0 4.1 6.6
74 Aldicarb y=15.620 1x -92. 366 4 0.998 1-50 83.0 4.8 5.8
75 Carbofuran y =11 348. 7x -2 434. 64 0.999 6 1-50 111.4 3.7 7.6
76 Aldicarb sulfone y =1015. 54x - 812. 087 0.996 3 20 - 100 80.6 5.0 2.2
77 Monocrotophos ¥ =31639.6x -3 633.91 0.998 7 0.6 -30 85.9 19.1 4.2
78 Carbofuran-3-hydroxy ¥ =48 669.3x-19 174. 8 0.998 7 1-50 78.6 20.7 2.2
79 Ethoprophos y=18 971. 1x -1 703. 21 0.999 6 0.4 -20 96.3 18.4 2.1
80 Fonofos y =3 596.38x -491. 188 0.999 8 0.4 -20 113.4 10.3 7.0
81 Phosfolan y =226 860x — 11 341. 1 0.999 9 0.6-30 95.2 2.3 2.2
82 Demeton y=112.817x -41.812 1 0.999 6 8 -40 88.8 7.4 2.6
83 Cadusafos ¥y =65 200x +4 089 0.999 8 0.4 -20 79.8 2.8 0.7
84 Phorate sulfoxide y =31 521. 4x -4 244. 62 0.999 9 1-50 88.7 1.8 3.4
85 Isocarbophos y =26 222. 8x +4 997. 45 0.999 2 1-50 69. 1 6.5 1.6
86 Phorate sulfone y =2 511. 44x - 886. 691 0.992 0.4 -20 79.4 4.8 1.9
87 Phosphamidon y =63 359. 8x -29 401.9 0.998 3 1-50 75.5 6.4 4.1
88 Fenamiphos =108 105x -3 407.72 0.999 9 0.4 -20 84.5 4.5 6.3
89 Terbufos sulfoxide ¥y =4 366. 99x —936. 447 0.997 4 0.4 -20 81.9 20.0 2.6
90 Isazafos y =59 621.2x +4 671. 58 0.999 7 0.2-10 90.9 1.4 2.6
91 Terbufos sulfone y =26 426. 3x —33 388.8 0.997 3 0.4 -20 75.5 1.7 4.8
92 Terbufos sulfoxide y =1 155.43x +525. 341 0.999 2 0.4 -20 97.3 8.6 2.3
93 Sulfotep y =35 029. 6x - 10 803.9 0.998 4 0.4 -20 106.7 4.4 3.7
94 Isofenphos-methyl y =544. 14x - 589. 019 0.998 2 0.4 -20 91.8 3.3 4.6
95 Fenamiphos sulfone y=33635.2x-14 919.2 0.999 0.4-20 75.6 2.7 6.2
96 Chlorsulfuron y =20 403. 8x +83 573.3 0.999 9 1-50 67.0 16.6 2.1
97 Coumaphos y =15 800. 6x —4 228. 66 0.998 2 1-50 71.0 14.4 2.2
98 Metsulfuron-methyl y =154 367x - 123 197 0.998 3 1-50 64.8 1.1 2.0
99 Ethametsulfuron-methyl ¥ =95 410. 6x - 74 316 0.995 1 1-50 62.9 2.5 1.3
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Tab.5 Pesticide determination results of 53 batches of Atractylodis Macrocephalae Rhizoma samples

No. Pesticide indicator ADI/mg « kg ~! bw Detection rate /% Residual amount/mg + kg ~! Registration status HQcl12]
1 Tebuconazole 0.03 100. 0 0.06 -0.4 Unregistered 0.02
2 Difenoconazole 0.01 100.0 0.006 -0. 1 Unregistered 0.01
3 Fenvalerate 0.02 95.9 0.02 -0.6 Unregistered 0.04
4 Pyraclostrobin 0.03 88.7 0.003 -0.09 Unregistered 0. 004
5 Thifluzamide 0.014 84.9 0.003 -0.2 Unregistered 0.02
6 Dimethomorph 0.2 69. 8 0.001 -0.03 Unregistered 0. 000 2
7 Diazinon 0. 005 26.4 0. 001 -0. 002 Registered 0. 000 6
8 Mandipropamid 0.2 18.9 0.001 Unregistered 0.000 0
9 Metalaxyl 0.08 8.3 0.1-1.2 Registered 0.02
10 Propiconazole 0.07 7.5 0.03 -0.09 Registered 0. 002
11 Fipronil - 3.8 0.01 Forbidden -
12 Phorate - 1.9 0.01 Forbidden -

T HQe — M M KUK .

Note : HQc — chronic risk quotient.

6 % it

AR GC-MS/MS F1 LC-MS/MS ¥: %} A A
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