=tHhKRH

?;;&%1 Fl}_‘i 21,2 *Z]%ﬁ"ml ‘Lu—rl %ﬂi % ﬂFjl
Pt AR, J:/@ 201203; 2. J:/%*Lfﬁj(%, L 201203)

AERBRRE TS RAGKREREFEZULNAR

T BT 2 AT IS K 2 S W B R v 2

HE B A=t RGENGHEL, TP FRARGAFABRETHRERITLEHE, BFLRG XK
B R 0L, FRATA R R TR BT . RIE(GB 27632021 e &4 B Z A7k KRB FRARXKAGRE)F(FPEHH)

2020 SRy AR X B ARER , FITHARBGREAFE, FEIHERAERBMNE T &, HiE RAAME#E-BRKAEX

(GL MS/MS) F=ifk A8 &, 3% - 3 B Fi i 7% (LC-MS/MS) , 22 5 = b Pk ML & 69 % A R 2540 7 sk sk ik b R o9 = L A A it 47

0 i & Fo e3P 4k ; FFARYE GB 2763 IRBARE T 2L F R MR ARG T, BR AMARAELT =L F LS #F

)ﬂiieﬁ&,i-%/u%ﬂuké’a 2R B ERG N Tk, SRR E R TR A R KRB IR ZARAE GB 2763 4L v Y F&z#ﬂi R

FINT GFER B KBTI R SRR F NG S HRGEANBRG T, Fi AMAEIN =L RHRGEN T HL

AR R AR Peik | %/@%«iaﬁwi@iﬁ SEOES R #Ev‘éﬂ%‘ﬁ‘ﬂﬁ&f‘?«%%’]iT-T-ﬂ"F%;«l:}?TE%«ﬁﬁ‘Jiu%—?k@%ﬂfi?i‘\i%o

KA = RBARG M T ik RIGR46 ;IR EAR 44K

doi; 10. 11669/ cpj. 2024. 16. 005 RESESRIT XEHIREE:A  XE4HS:1001 -2494(2024)16 - 1478 - 10

Risk Assessment of Pesticide Residues in Panax notoginseng and Transformation of Pesticide Residue Limit
Standards

LI Wenting', CHEN Yanfang'”, YANG Xinhua', LAN Lan', MIAO Shui', MAO Xiuhong', HU Qing'* (1. Key
Laboratory for Quality Control of Traditional Chinese Medicine, Shanghai Institute for Food and Drug Control, Shanghai 201203, Chi-
na; 2. Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

ABSTRACT: OBJECTIVE To carry out screening of pesticide residues in Panax notoginseng for the pesticide residues commonly
used in Panax notoginseng ,understand the pesticide residues situation and carry out the related risk assenssment study. METHODS

GC-MS/MS and LC-MS/MS methods were used to establish detection methods for commonly used pesticides in Panax notoginseng, as
well as those regulated by laws and regulations; the methods were used to conduct a comprehensive screening and risk assessment of the
collected Panax notoginseng samples; and the indexes of the transformed pesticides were confirmed in accordance with the pesticide
residue limits of Panax notoginseng in the GB 2763 standard. RESULTS In this study, the residue determination methods for about
40 commonly used pesticides and pesticides regulated by regulations in Panax notoginseng were successfully established, and the corre-
sponding limits were set according to the GB 2763 standard. Eight pesticides including tebuconazole, phenyl ether metronidazole and
carbendazim were finally recognized as transformed pesticide indicators. CONCLUSION The pesticide residue detection method for
Panax notoginseng established in this study is characterized by simple and rapid operation, high specificity and high sensitivity, and
the related risk assessment and limit setting provide technical support for the improvement of the quality standard of Panax notoginseng.

KEY WORDS: Panax notoginseng; pesticide residue; detection method; risk assessment; transformation of limit standards
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Tab.1 LC-MS/MS mobile phase gradient elution conditions

t/min Mobile phase A/% Mobile phase B/%
0-0.5 95 5
0.5-1.5 95—40 560
1.5-3.5 40—36 60—64
3.5-3.8 36—32 64—68
3.8-4 3225 68—75
4 -7 2555 7595
7-10.5 5 95
10.5-10.6 595 955
10.6 - 14 95 5

PESA = 0. 19 HURRIFHE (& 5 mmol « L=V VB4 B - 95% HYBE W (&5
5 mmol - L~ HIREZFN 0. 1% HIR) .

Note:A = 0. 1% formic acid solution ( containing 5 mmol - L~! ammonium for-
mate) ; B —95% methanol solution ( containing 5 mmol « L. ~! ammonium formate

and 0. 1% formic acid).
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R2 mMEE-BRIUEERME 0 MRAGE KRG B ENE T LEEERAESE(CE)
Tab.2 Information on 70 pesticides detected by LC-MS/MS, retention time, monitoring ion pairs, declustering potential and collision

energy (CE)

No. Pesticide tg/min Quantitative ion pair(m/z) Qualitative ion pair(m/z)  Declustering potential/V CE/eV
1 Abamectin 9.7 895.5>751.3 895.5>448.8 100 64/72
2 Acephate 3.3 184.0>143.0 184.0>125.0 120 13/24
3 Acetamiprid 4.0 223.5>126.0 223.5>90.0 120 17/43
4 Aldicarb 4.5 213.2>89.2 213.2>116.2 60 24/17
5 Aldicarb-sulfone 3.5 223.1>86.2 223.1>76.1 120 18/15
6 Aldicarb-sulfoxide 3.5 207.1>89.2 207.1>132.4 110 17/10
7 Boscalid 6.5 343.0>307. 1 343.0>140.0 190 26/25
8 Cadusafos 8.0 271.1>97.1 271.1>159.2 81 40/21
9 Carbendazim 4.0 192.1>160. 1 192.1>132. 1 130 21/40

10 Carbofuran 4.9 222.0>165.2 222.0>123.2 110 14/27

11 Carbofuran-3-hydroxy 4.0 238.1>181.1 238.1>163.2 100 18/21

12 Carbosulfan 9.8 381.2>160. 1 381.2>118.1 150 18/26

13 Chlordimeform 3.8 197.2 >46.2 197.2>117.2 45 41/40

14 Chlorsulfuron 5.0 358.0>141.3 358.0>167.3 130 28/28

15 Coumaphos 7.6 363.0>227.2 363.0>307. 1 180 37/28

16 Demeton 6.3 259.1>89.2 259.1>61.1 60 18/46

17 Diazinon 7.6 305.1>169. 1 305.1>277.1 130 29/19

18 Difenoconazole 7.9 406. 1 >251.0 406. 1 >337.0 150 36/24

19 Dimethoate 4.1 230.0>199.0 230.0>125.0 110 13/29

20 Dimethomorph 6.4,6.6 388.1>301. 1 388.1>165. 1 90 29/42

21 Emamectin-benzoate 8.5 886.3 >157.8 886.3 >302.1 190 51/38

22 Epoxiconazole 7.1 330.1>121.0 330.1>123.0 90 27/24

23 Ethametsulfuron-methyl 5.2 411.1>196.3 411.1>168.3 120 23/41

24 Ethoprophos 7.1 243.2>97.0 243.2>131.1 120 25/30

25 Fenamiphos 7.2 304.0>217.2 304.0>234.3 140 31/28

26 Fenamiphos-sulfone 4.9 336.0 >266.2 336.0>188.3 160 27/37

27 Fenamiphos-sulfoxide 4.8 320.0 >233.2 320.0>171.3 140 31/31

28 Fenpyroximate 9.1 422.2 >366. 1 422.2>215.1 120 24/35

29 Fipronil 7.2 435.0>330.0 435.0>250.0 -100 -16/ -26

30 Fipronil-desulfinyl 7.0 387.0>351.0 387.0>282.0 -100 -17/-32

31 Fipronil-sulfide 7.3 419.0>262.0 419.0>383.0 -100 -29/-13

32 Fipronil-sulfone 7.4 451.0>415.0 451.0>282.0 -100 -17/-27

33 Fluazinam 8.5 463.0>397.9 463.0>369.9 -200 —-24/ -48

34 Fludioxonil 6.6 266.0 >228.9 266.0>185.3 50 25/31

35 Flumorph 6.0 371.7 >285.2 371.7 >165. 1 171 32/42

36 Flusilazole 7.2 316.1>247. 1 316.1>165. 1 100 25/37

37 Hexaconazole 7.7 314.1>159.0 314.1>185.0 130 41/30

38 Imidacloprid 3.9 256.0>209. 1 256.0>175. 1 130 23/28

39 Isazofos 6.8 314.0>162.3 314.0>120.2 110 25/41

40 Mandipropamid 6.5 412.1>328.1 412.1>356.1 130 20/14

41 Metalaxyl 5.8 280.2>220. 1 280.2>192. 1 120 19/25

42 Methamidophos 3.1 142.1>94.1 142.1>125.1 100 17/16

43 Methomyl 3.7 163.1>88.0 163.1>106.0 100 12/13

44 Metsulfuron-methyl 4.7 382.0>167.3 382.0>199.2 120 22/29

45 Monocrotophos 3.7 224.1>193.1 224.1>127.1 120 15/17

46 Omethoate 3.4 214.0>183.0 214.0>155.0 110 15/21

47 Phorate 7.8 260.9 >75.0 260.9 >47.0 60 17/53

48 Phorate-sulfone 5.7 293.0>247.1 293.0>115.1 130 12/33

49 Phorate-sulfoxide 5.5 277.0>199.0 277.0>97.1 80 15/44

50 Phosfolan 4.3 256.0 >140. 1 256.0 >168. 1 120 30/24

51 Phosfolan-methyl 3.7 228.0>168. 1 228.0>108.9 100 19/33
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473K 2 ( continued )

No. Pesticide tg/min Quantitative ion pair(m/z) Qualitative ion pair(m/z)  Declustering potential/V CE/eV
52 Phosphamidon 4.4 300.0 >127.1 300.0 >174. 1 150 25/25
53 Prochloraz 7.7 376.0>308.0 376.0>70.0 86 17/45
54 Propamocarb 3.5 188.7 >102.1 188.7 >144.2 64 26/18
55 Propargite 8.9 368.2 >231.2 368.2>175.1 80 14/23
56 Propiconazole 7.6 342.1>159.0 342.1>205.0 170 35/25
57 Pymetrozin 3.5 217.9 >105.1 217.9>78.0 155 40/59
58 Pyraclostrobin 7.7 388.1>194.1 388.1>296. 1 100 17/19
59 Pyraoxystrobin 7.6 412.7 >145.2 412.7 >205.2 34 32/19
60 Pyrethrin 8.0 373.3>160.9 373.3>133.0 70 32/17
61 Pyridaben 9.4 365.0>309.0 365.0>147.0 86 19/31
62 Spinetoram 8.1 748.6>142.2 748.6 >98. 1 100 35/90
63 Spirotetramat 6.9 374.2>302.2 374.2>330.2 100 24/21
64 Sulfluramid 8.8 526.0>169.0 526.0>219.0 -100 -21/-25
65 Tebuconazole 7.5 308.1>125.0 308.1>70.0 190 55/27
66 Tebufenozide 7.2 353.2>297.2 353.2>133.1 90 11/25
67 Terbufos-sulfone 6.3 321.1>171.2 321.1>97.0 140 16/55
68 Terbufos-sulfoxide 6.3 305.1>187.2 305.1>97.0 100 17/56
69 Thifluzamide 7.1 526.9 >486.8 526.9 >407.8 83 40/49
70 Triazophos 6.8 314.1>162. 1 314.1>178.0 100 25/29
1S Atrazine-D5 5.8 221.0>178.8 221.0>101.1 100 35/35

2.3 GC-MS/MS # | &

S F HP-5 MS UL RUBANE @ REH (15 m x
0.25 mm,0.25 pm) ; #ERE IR BE 240 °C; FE 5 A
PRI 70 °C 4R FF 1 min, 524 50 C - min ™' F}
VHZE 150 °C, L6 C + min "' FFIH FE200 C,
JGLA16 °C « min ' FHE % 280 C , {£4% 10 min; %
SN E A (He) s #E8E 10 4 18 FE A 20, A A

J105 146 kPa; gEkERE 1wl #EAE 57 20 A 73 3
R

Jritk s B RO PR B IR (ED 5 5
TR AL 280 °C s HLFREHE 70 eV FTi (&4 % 1 i
Ji£ 280 °C ;i LEIR IS ] 2y 1.5 min s Rl <O AR,
P 1.5 mL - min ™" R AR 2K Ok 22 R T
(MRM) , BTi 248 W4 3,

R3  AHEE-ERAEELNN S HRAEE KREHE BN & T KA E(CE)

Tab. 3
energy (CE)

Information on 45 pesticides detected by GC-MS/MS, retention time, monitoring ion pairs, declustering potential and collision

No. Pesticide tg/min Quantitative ion pair(m/z) Qualitative ion pair(m/z) Qualitative ion pair(m/z) CE/eV
1 2,4-D-butyl 8.2 276.0>184.9 174.9 >111.0 174.9 >109.0 5,10,30
2 Aldrin 9.3 262.9>192.9 262.9>190.9 264.9 >192.9 35,35,35
3 «a-BHC 6.0 217.0>181.0 219.0>183.0 181.0>145.0 5,5,15
4 B-BHC 6.6 217.0>181.0 219.0>183.0 181.0>145.0 5,5,15
5 §-BHC 7.3 217.0>181.0 219.0>183.0 181.1>145.1 5,5,15
6 y-BHC 6.7 217.0>181.0 219.0>183.0 181.0 >145.0 5,5,15
7 Bifenthrin 14.4 181.2>165.2 181.2 >166.2 166.2 >165.2 25,10,20
8 cis-Chlordane 11.4 372.9>265.9 271.9 >236.9 20,15
9 oxy-Chlordane 10.4 184.9 >85.0 386.7 >262.7 30,15

10 trans-Chlordane 11.0 372.8>265.8 374.8 >265.8 15,15

11 Chlorobenzilate 12.7 251.1>139.1 251.1>111. 1 253.1>141.1 15,35,15

12 Chlorothalonil 7.4 263.8 >133.0 265.8 >133. 1 263.8 >168.0 40,40,25

13 Chlorpyrifos 9.6 196.9 >169.0 198.9 >171.0 313.8>257.8 15,15,15

14 A-Cyhalothrin 15.2,15.4 208.0>181.0 197.0>161.0 181.1>152.0 5,5,25

15 Cypermethrin 16.4,16.6 164.9 >127.0 163.0>127.0 181.0>152. 1 5,5,25

16 Cyprodinil 10.3 224.2 >208.2 225.2>210.3 224.2 >131. 1 20,15,15

17 p,p'-DDD 12.9 234.9 >165. 1 236.9 >165.2 234.9>199. 1 20,20,15

18 p,p'-DDE 12.0 245.8 >175.9 315.8 >246.0 317.8 >248.0 30,15,15
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£ 5% 3( continued )

No. Pesticide tg/min Quantitative ion pair(m/z) Qualitative ion pair(m/z) Qualitative ion pair(m/z) CE/eV
19  o,p'-DDT 12.9 234.9>165. 1 236.9 >165.2 234.9>199.1 20,20,15
20  p,p’-DDT 13.5 235.0>165.2 237.0>165.2 234.9>198.9 20,20,18
21 Dieldrin 1.9 262.9>193.0 277.0>241.0 345.0>262.7 35,5,5
22 a-Endosulfan 11.3 240. 8 >205. 6 194.9 >160.0 276.7>241.9 15,5,15
23 B-Endosulfan 12.6 206.9 >172.0 194.8 >124.7 276.7 >240.9 15,30,5
24 Endosulfan sulfate 13.4 271.9>237.0 273.8 >238.9 386.6 >288.7 15,15,5
25  Fenvalerate 17.15,17.4 167.0>125. 1 225.0>119.0 167.0>89.0 5,18,40
26 Fonofos 6.9 245.9>109.0 245.9>137.0 15,5
27 Heptachlor 8.4 271.7 >236.9 273.7>238.9 15,15
28  Heptachlor endo-epoxide 10.5 352.8 >262.9 354.8 >264.9 15,15
29 Heptachlor exo-epoxide 10.4 352.8 >262.9 354.8 >264.9 15,15
30  Hexachlorobenzene 6.2 283.8>213.9 283.8>248.8 30,15
31 Isocarbophos 9.8 135.9>108.0 135.9>69.0 229.9>212.0 15,30,10
32 Isofenphos-methyl 10.6 240.9 >198.9 240.9 >120. 8 240.9 >166.7 5,20,10
33 Kresoxim-methyl 12.5 206.0>116.0 116.0>89.0 206.0>131.1 5,15,10
34 Metaldehyde 2.5 117.0>45.0 80.0>45.1 10,15
35  Methidathion 11.0 144.9 >85.0 144.9 >58.1 85.0>58.0 5,15,5
36 Mirex 14.9 271.8 >236.8 273.8>238.8 15,15
37  Nitrofen 12.4 202.0>139.1 282.8>252.9 282.9>202.0 20,10,10
38  Dicofol 8.8,9.6 251.0>139.0 250.0>215.0 139.0>111.0 10,3,15
39 Octachlorodipropyl ether ($421) 8.7 129.9>94.9 108.9>73.0 108.9>83.0 20,15,10
40  Parathion 9.6 290.9>109.0 290.9>80.9 139.0>109.0 10,25,10
41  Parathion-methyl 8.3 262.9>109.0 125.0 >47.0 263.1>136.2 10,10,5
42 Pyrimethanil 7.1 198.0>118. 1 198.0>158. 1 198.0>183. 1 35,20,15
43 Quintozene 6.9 295.0>237.0 237.0>143.0 18,30
44 Sulfotep 5.9 321.8>145.8 321.8>201.9 237.8>145.9 25,10,10
45 Terbufos 6.9 230.9>129.0 230.9>175.0 230.9>185.0 20,10,5
IS Fenthion-D6 9.5 284.0>115.0 284.0>169.0 20,15
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EXPc = (EF x Ed x I x MRL)/( AT x bw) x PF

~7(3)

HQc = EXPc x 100/ADI n(4)
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Tab.4 Scoring criteria of risk ranking for pesticide residues

Item Indicator Index value Score
A Toxicity Microtoxic 1
Low
Moderate
High
Hypertoxic
Oncogenic
B Potency/mg « g~ ! >1x10-2

1x10-%-1x10"2
1x107°-1x10"*
<1x10-% No ADI
1x107%-1x10"3
1x1073-1x10"2
0.01-0.1
>0.1
D Use frequency/% <2.5

2.5-20

20 -50

50 - 100
E High exposure population No

C Daily dose/kg + g~!

Medicinal only

Medicinal and edible
Medicinal , edible and tea
Not detected

<1 MRL

=1 MRL

=10 MRL

F Residue level/mg + kg ~!

BW RO = W= O W= O W= O W= O 0N R W

T : MRL ~ J Rk B R

Note ; MRL — maximun residue limit.
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2.6 RAKRYRENITH

H AT, o E 2 810) 2020 4R Jig G &R 0212 2}
SR B A e 8 D) X R A 24 R 33 Fh Ak FH AR
P KR B ML E , GB 2763 L {4t Xt 245 A
W=tCT) ey 8 FE AR 21T T IR M E .
XA R R A IR M e A 25, %
] 2% 3.9 2020 45 iz PU 35 38 0 <9302 7 v 245 45 3 5k
R B S ) A T ) OR A SR 6 T i KR
L
ﬁ:mﬁEﬁiﬂ”% ~(6)

w6 R, Lok ae KA B IR & M it H
(mg - kg™ ) ;A JgBEH AVHEAR (mg - kg™ - bw™');
bw R N it i (kg) , — 4% 60 kg 15 M h
= tL&H A RN RKRFE, B9 g; AT B3
FFm RE, — Ml 365 R/AE x 70 45 EF R 25 44
SRR A (R/4E) s Bd Sy —A IR 251
T R R 5 S A e 4 RV PRA Hh o H 2 0 2R 1
LR 45 5 R P 24T B (Pos ) {H R 90 d, 3
WU FHAERR Jy 20 4B AR SCR A4 EF N 434F 90 d,
Ed 24 20 450 2 hF Sk i 2 BB sl R BUG A 24
MR R (% ), NI AR B =5 25 19 & 41,
% I8 EITE =L SE bRl i B A TE R R LA IR
sl K B R A 0, BT DL DL RS #60h 100% 47
PR 5100 DA 22 K1, e & H O R 25 84 S HL il i
PR 2R AR T H ARG & (EEEY
AR B9 1%

L=

3 HRESH
3.1 Fn¥ER
3011 MR AR MR RS R A I
Bl 25 S 20 A6 0 5% 00 E L 5 2% 4% R 2 LI T £l 75
PERCHR , 02 A AR 2GR VS . SR AR 1F 5
AT T, 25 & R Z5TE 1 ~200 pg - L7
WL R AR, A E R r R T0.99, DI
BT 3 A5 ME LTSS I R (LOD) | 4 0 BR 7E
0.005 ~0.02 mg - kg ™',
3.1.2  fERGEERKEEE FE5.10.50 pg - kg
3 A KA TR (IR ) RAEHE (n =6) %
22, 254 90% LA 1 1A 25 181 i 3R TE 60% ~ 120% 22
[6] , AR HE B 22 ( RSD) 39/ T 20% , 32 W1 4% 4k 24
FR) 7 T R 3 DS 46 1 B, 3 R R 0T R
3.2 mEAEHRRL

Sy 45 A € 5 R 106 AL #9431, X
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AN RE (5,10 .15 em) C o 155 8 68 3% 1 30 47 %
5%, DA PR R AT RE A 1 0 3 A A Sy A B 9 1Y) € 3
o G5 oR, S om (IS, il k4
B A A 2 A7 B L T T, R SO A 800 Y 5
MELIVERS EMEE . 10 A1 15 em (A3EAERIILS D)
O3 B R AR 25 5% B I R, f A 10 em (A%
RS HTI IE]R 15 em (034 1) —25  RIEHETE T
ACHR RGN oo 25 1, B e HE 10 em A,

R o [ 24 41) 2020 47 R 9 3558 ) 2341 4k
258 B DN 7 3 55 DU 96 1 S0 €0 3% - R O 0T ik 1
J7 FHIRLE ]y 247 41 min, i Ay BELAS A6 D00 255 26 19 2
D38 i O o1 B WG N BT Y I A A 3
o 30 m AR A SR 15 m AR K, IE X TR
P AT AL, do 2 R MR 4 J 43 BT Bsf ] 28 20 min
3.3 ZhHRGKEFASAN

434 it =L A 427 HER A 2, SRR
ik 98.4% , A 55 B 25 (¥ I 78 Rk

RS BABRKR=ZLEEPSHRANTEE

W), Horp 24 RO AR A 2,31 RO B A 2w AR
2y, MR TR A 2 T 43 2SR R AT 43 A, v 2
PR EEAC 25,26 B AR EEAC 25,17 S h sk 2y,
10 Aol E AR 2 o

B 1 55 A 25 1 3R B K L& 5. & S
AL, A8 B 25 i A H 232 K T 50% |, 43 531l o 4 T
bl | 3, A R bt s ok T T L W TR T G L R R i TN
M Tk BRI N A SRR o P s O R ok
PR 2 0 55 R 95. 4% , FLUR Ay G i (86. 6% )
I e ik TR T (84. 6% ), i K 3 ok 25 44 i 3d 4%
PR o S 77 JORE A A AR 2, RAKS
RN 17.7% o Hod K St mi i 3 Rk 2553
B B PEE (6.7% ) Ry T B (5. 1% ) F 50 [ 4
(3.9%) . #HACHE 2 1)2020 4F i PUER 0212 FR
PRAEEATHE A 54 HORATFAHUE , BB R N
12.4% , bR 25 EEAUFEH FERE (5. 5% ) R T i
W (2.5% ) KEME(2.3% ) S bliG (1. 4% ) %

Tab.5 Determination results of 55 pesticides in 434 batches of Panax notoginseng samples

No. Pesticide Toxicity Detected rate/% Residue level/mg - kg ~! Average residue/mg - kg ~!
1 Dimethomorph Low 95.4 0. 009 —-18. 646 0. 626
2 Tebuconazole Low 86.6 0.005 - 1. 545 0. 151
3 Pyraclostrobin Microtoxic 84.6 0. 005 -3.293 0. 186
4 Boscalid Low 65.4 0.006 —2.443 0. 107
5 Pyrimethanil Low 58.8 0. 004 -0.790 0. 068
6 Propiconazole Low 54.6 0. 008 -2. 075 0.079
7 Difenoconazole Low 53.9 0.005 - 1. 658 0. 085
8 Quintozene Low 50.5 0.005 -5. 680 0.175
9 Flusilazole Low 47.2 0.005 -1.453 0. 083

10 Chlorpyrifos Moderate 46.5 0.005 - 1. 892 0.055

11 Carbendazim Low 39.4 0.005 -0.324 0. 053

12 A-Cyhalothrin Moderate 38.9 0.004 - 1. 051 0.052

13 Metalaxyl Low 16. 4 0. 005 - 0. 608 0.038

14 Mandipropamid Low 16.4 0.005 -2. 111 0.135

15 Imidacloprid Moderate 15 0. 005 - 0. 092 0.012

16 Epoxiconazole Low 13.4 0.007 -0.989 0. 069

17 Thifluzamide Low 12.2 0.005 -0. 144 0.039

18 Hexachlorobenzene Hypertoxic 11.1 0.005 -0. 172 0.025

19 Cyprodinil Low 10. 8 0. 005 -0. 321 0. 030

20 Diazinon Low 9.9 0.006 -0. 170 0.039

21 Phorate Hypertoxic 6.7 0. 005 - 0. 947 0.171

22 Chlorothalonil Microtoxic 6.7 0. 006 - 6. 624 0. 491

23 Bifenthrin Moderate 6.2 0. 007 -0.236 0. 035

24 Terbufos Hypertoxic 5.1 0. 006 - 0. 092 0.030

25 Flumorph Low 4.8 0. 005 -0.070 0.013

26 Carbofuran High 3.9 0. 005 - 0. 060 0.015

27 Fludioxonil Low 3.9 0. 006 -0. 093 0. 026

28 Ethoprophos High 2.3 0.053 -0.404 0. 155

29 Hexaconazole Low 2.3 0. 006 —0. 080 0.031

30 Prochloraz Low 2.3 0.007 - 0. 047 0.025

31 Fluazinam Low 2.1 0.009 - 0. 047 0.023
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£F3R 5( continued )

No. Pesticide Toxicity Detected rate/% Residue level/mg « kg ! Average residue/mg *+ kg ~!
32 Heptachlor Moderate 1.6 0. 006 —0.078 0. 054
33 Chlordane Moderate 1.6 0.006 -0.019 0.015
34 Dieldrin Moderate 1.6 0.011 -0. 080 0. 040
35 HCH Moderate 1.6 0. 006 -0. 023 0.013
36 DDT Moderate 1.6 0.021 -0. 052 0. 036
37 Propargite Low 1.6 0. 022 -0. 049 0.038
38 Cypermethrin Moderate 1.6 0.013 -0. 045 0.036
39 Fipronil Moderate 1.4 0.024 -0. 052 0. 039
40 Parathion Hypertoxic 1.2 0. 006 -0. 009 0. 007
41 Nitrofen Low 1.2 0.008 -0.014 0.011
42 Aldrin Moderate 1.2 0. 005 -0. 008 0.007
43 Endosulfan High 1.2 0.014 -0. 042 0.022
44 Fenvalerate Moderate 0.9 0.010 -0.016 0.013
45 Propamocarb Low 0.9 0. 006 —0. 025 0.015
46 Mirex Moderate 0.7 0.007 -0. 007 0. 007
47 Isofenphos-methyl High 0.7 0. 005 —0. 006 0. 006
48 Dicofol Low 0.7 0. 006 - 0. 009 0. 007
49 Tebufenozide Low 0.7 0.054 -0.133 0. 088
50 Octachlorodipropyl ether (S421) Low 0.5 0.007 -0. 211 0. 109
51 Parathion-methyl High 0.5 0. 006 —0. 007 0. 007
52 Pyridaben Moderate 0.5 0.013 -0.015 0.014
53 Acetamiprid Moderate 0.5 0.005 -0.012 0. 008
54 Aldicarb Hypertoxic 0.2 0. 055 -0. 055 0.055
55 Fenpyroximate Moderate 0.2 0.019 -0.019 0.019
3.4 ZEHRRAEEREHFFERL TR e ELA O Pk 10 R R A A B R A2 A

F AT 5 K 55 AR 25 1 KB AS A EA T TR, e
A XBRASEORE , P g & R 5
25812020 AR = LI R R RS R 9 g, FRS
ZRER S R RN H EYRA R, 5 A8 H B
AN 103 ke, T =LA S BREER LGN
0.9% , #4535 4 Wi HRG & Fe A5 0, A2 fef
FUSRR A4S 43 5 = LRl b B2 o 24 it T 0 R A
BR300 TR e 5 Ay R I K oY O o S U
Fdym i E R U A 3 A REE, WEMHE
e 24, Fov, 2% B 700 75 2 101 R 2 A 1 R A
B B IR 24 A 55 TR AT R
H2.5% ~20% B AR 25l FIARERAT 5 R 15 AR
FIAEH A AR 2l | AR SR 7K SR A o AR A, i 2
P25 NS TR R INT 2. 5% i A
250 RISy R 0, W T =L T2 & R A
HRTAAR Al R R 4 1 i 288 A TS50 3.
B2 55 TP 210 5% B R A 0 HE T

HRAIE 25 4% 24 1 LB 15 43, 4% 55 Ffe 2432 3
Ho BB R B AR 2 (KU AR 2 KT 56) , AT
13 8, 4350 LG S &R B R RE T R L LA
LTS R LRl VR I R B 3
X NS RS ICR , FaR 13 252

TR 27 s 2024 1 8 J155 59 0 16 11

HAE PRI A A R T A R R 2 B0A
XU A 2 (U A0 g 32 ~48) 3 13 Fift 55 3 2
R A 2, 35 29 i, KU 1370 3 <30, 26 Rl
o AU A 24 1) 5 B XU 750 HE Py LI 1

Heptachlor 96
Hexachlorobenzene 90
Terbufos E——— 72
Phorate ————— 72
Quintozene T———————— 7
Chlorothalonil —— G0
Octachlorodipropyl ether(S421) n— ———————— G0
Ethoprophos n—— 0
Mirex —— S0
Chlordane n———— 506
HCH m— 56
Parathion-methy| n——— 50
Parathion n————— 56
Aldicarb me—— 43
Fipronil me— 43
Carbofuran m— 40
Isofenphos-methy| m— 40
Dieldrin me— 40
Nitrofen m— 40
Aldrin e— 4(
Fenpyroximate s 32
Bifenthrin s 32
Chlorpyrifos m— 32
Pyridaben m—— 32
DDT m— 32

Endosulfan 32
0 20 40 60 80 100
Risk score

B1 =twH26 Mg AeREmE TGRS HF
Fig. 1 Ranking of residue risk of 26 pesticides in Panax notog-
inseng
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AR FE 245 81) 2020 AR R PUFR <9302 24 A H
B B PR 45 3 B0 PP AR AL R AR E A 2K,
Xt GB 2763 h =-EHAR(F) S =-EAUR () WU R 1y
8 Bl 2SR RLE AT R4, R aE & =L 25t
LR AL B RS A S50 DL, X A% A i K
2 i FREARHER B A PEAITE FIPEEAT T 30,

B, BN R AR AR ERY 8 FhR A2, 2
(e [E 24 L) 2020 AU 3E I 2341 A< 2 5% B
SE % RS 258 S AKOR IR B oS S T I =k
IR 7 i o SRIIZITERS 434 it =L HEmEAT T

i, 25 R R BRITAE R R Ah, o 7 MR 2544
Kt o LA 3 o 1) 4 T A 28 0 1) Sy 18 e
(86.6% ) Ik H 3RmE (53.9% ) \ Z W R (39.4% )
LABE IR A i (38. 9% ), T FT T3 TR il e g
G AF 3 BlARZH AR H R IT 10% o % GB 2763
FRAE AR THERE AT H 52 , 434 HEUCHE il 3 AR B i PR
E o MIEIR AR BT SR MU DAL, KB 8 Bl
TUFEACA 2G5 B K 22 KR4 D R 452, LR
PRI 6, La LA AR W B AU A 45 2R, 25
B R L AL M 2 JE I R WT AT GB 2763
=BT AR SCBR A o 3 [ A 24 b b

R6 ZLRELUPRNEHRAGNAT AT RABENGITELER

Tab. 6 The residual results of 8 pesticide residues,chronic and acute risk assessment for pesticide residues in Panax notoginseng

MRL Detected Exceeding Residue level ArfD ADI
No. Pesticide HQa HQc
/mg « kg ! rate/ % rate/ % /mg + kg ! /mg + kg =1« bw /mg + kg1« bw
1 Abamectin 0.1 0.0 0.0 - 0.01 0.001 5 0.001 0.070 5
2 Carbendazim 1 39.4 0.0 0.005 -0. 324 0.02 0.007 5 0.03 0.023 5
3 Chlorothalonil 10 6.7 0.0 0. 006 -6. 624 0.05 0.030 0 0.02 0.3523
4 A-Cyhalothrin 2 38.9 0.0 0.004 - 1. 051 0. 005 0. 060 0 0.02 0.070 5
5 Difenoconazole 5 53.9 0.0 0.005 - 1. 658 0.16 0.004 7 0.01 0.3523
6 Fluazinam 1 2.1 0.0 0. 009 -0. 047 0.07 0.002 1 0.01 0.070 5
7 Fludioxonil 3 3.9 0.0 0. 006 -0. 093 notdetected notdetected 0.4 0.005 3
8 Tebuconazole 3 86.6 0.0 0.005 - 1. 545 0.03 0.0150 0.03 0.070 5

3.6 AATAKYREMNER KT

A S TR R HER 13 Bl XU A 24 K%
GB 2763 =-LIi My Ky 7 Py FRERLE 942511
MRL, &5 R I3 7, 4558 R, A K251 MRL {5
AR TR A L (L, FROESE ™4, RE T 2 KUK
PG EOR . X ik — B Bk 1 (P [ 24 L) 2020
AR GB 2763 £ i [E bR FREAR X TAE A 25 &
WHARZIHLE J& & B H B/, 3T = A4 i
A 2 5k B I P ) AT SEBR I 8 5

4 & it

AMFFERT 434 HE=LAESL AT 115 B 258 2
PEAFINE AL A s 55 Rl 2y, Fohf 4% 24 2k
A2l MK Rk 98.4% i (o [E 24 i) 2020
AR RRAS FHAR 25 W B B I , AN e 12.4% , W]
=LA R AR S R R A AL R (R, b
Hh 2 54% WRE L A 6 ~ 10 Fhfe 2y, e i B
gy =R R P AR R 2 A S B BLAR

AR — R B RO 2R R, L%
ePEEREE, IR EW,GB 2763 =L K HLE
1) 8 B A 25 BR 1t w] % Ak oy 3R [ 1 K 245 S bm e
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RT OREAERGHRARTRESHME(L) 5T
PR A H IR EE M %
Tab.7 Comparison of L for 19 high-risk pesticides with MRLs

of the current standards

Peticide Standard MRL L
limit /mg - kg=!  /mg - kg !

Heptachlor - - 0. 10
Hexachlorobenzene Uspr42 0.1 -
Phorate CHP2020 0.02 0.70
Terbufos CHP2020 0.02 0. 60
Quintozene - - 9.94
Ethoprophos CHP2020 0.02 0.40

Octachlorodipropyl ether (S421)  USP42 0.02 -
Chlorothalonil GB 2763-2021 10 19. 87
Parathion CHP2020 0.02 3.97
Parathion-methyl CHP2020 0.02 2.98
HCH CHP2020 0.1 4.97
Chlordane - - 0.50
Mirex - - 0.20
Difenoconazole GB 2763-2021 5 9.94
Fluazinam GB 2763-2021 1 9.94
Cyhalothrin GB 2763-2021 2 19. 87
Carbendazim GB 2763-2021 1 29. 81
Fludioxonil GB 2763-2021 3 397. 44
Tebuconazole GB 2763-2021 3 29. 81
s - - MU BLE.
Note: — — unlimited regulation.
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