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Abstract CONCLUSION: These results indicated that GC-MS/MS
and LC-MS/MS analysis with the sample extraction in this

BACKGROUND: A new analytical method has been developed study can be applied to multi-residue analysis of pesticides

to determine 261 pesticide residues in herbal medicines. in herbal medicines.

METHODS AND RESULTS: The extraction of pesticides

was carried out by modified method of the Korea Food Key words: GC-MS/MS, Herbal Medicine, LC-MS/MS,

Standards Codex sample extraction and determination was MRL, Pesticide

performed using GC-MS/MS and LC-MS/MS. During the

pre-treatment process of the test method, Solid-liquid M B2

separation was changed to centrifugation. The method was

validated by the precision and accuracy results. 261 ReFAlE ok gAE0 54 §-9] e AAE Axs 30
pesticides spiked at three level 20, 50, 100 ug/kg in herbal T 2R Fs A Al eolu A As
medicines. The limit of quantification of method were 4-40 of @ol ARgHo] gtk SRA|uk, AJekA] AujAlel HAYE =
ugkg for GC-MSMS and 245 ughkg for LOCMS/MS,  Hal% 9 929 5849 W42 o5 $7)134%ke A}
respectively. Among the pesticides analysed by GC-MS/MS M e AFEE sk 3§ dxE Aok el 7HA
and LC-MS/MS, 244 pesticides (94% of total number) in e 7 ]*—’“01 At Bk opel, gl R e YHE
chinese matrimony vine and 224 pesticides (86% of total AofAell= 2t UepEE ARgshs woke] FR7F gt -
number) in korean angelica root and 231 pesticides (89% of Ll %—lﬂoi WA 9 Foko] e AR QI
total number) in jujube and 214 (82% of total number) in ufiel] Ao ok EAlete] dfste AL
cnidium showed recoveries in the range of 70-120% with G 93 dojgtar & & lTH1-5].

RSD<20%. Al B ATAeA 2003-201537H4] wijd ok

A B S 8 5] Aekle] Aol 29
2 BUHYH wade] oJshd Aokl % el my
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A0 2 endosulfan®] MRL2] ¢k 258714 AZFHAY AT
o THHA 2 FFdE2! hexaconazole, pendimethalin,
triadimefon©] HEE = 5 FHEE r55E F9=0] AMEH
I AFE & T ANTHAEA B A4 2003-2015).
wpeba] BoAlE Asokel] tigk obd/do] wig- Hoksk 5
AHER GEAR PR E A skl thgh A]44
]l A9te} BUE|Ho] Fesith
Aol Qlo] sk BAS SR ARscke 574
sh= ZlsE AAERY 7R R o]F 5
w42 19605 )= FDACIA gt o] 7125 A
+ vk o, AR FEe sk B A A
I 4707} S8k Qlth6]. ml=r AOAC (Associtiation
of Analytical Communities)lA&= 2007'd 1974, 4 &
o1 3lelA= 20079 10258 QUEChERS (Quick, Easy,
Cheap, Effective, Rugged and Safe)HS 3 FAEFTH4
(European Standard: EN 15662)% QIF3I3IE7]. QUEChERS
ol st olg 2 AAIF SR o] MAHE ol&dto] &
A, woF R, APEE A9 s Zoes
22 AFo] o] FojAaL QITH8]. dAl FjellA E sk
AR EAREC] Wol iptEe] ARG glow, tiEAo s

AE3A F tEsdtdE EAH-A2M(MFDS, 2017)3%
FAEEATEN] FAE 59 FElEE B4 (MOLEG,

2020) s°] Stk AEEA F vssdE SA-ARY 2
SAEEATE Y wikE 5 e A acetonitrile
FEHoR AAY & GC-MS/MS, LC-MS/MSE &¢
sto] 7171848 o R AAMS 2 Qltk

Aokl 5 2Hsek A ATE ulg- At} o] ZUE)
Aok 5 FFEer A

q% 39 ARE

Aokl A abgel wa there skt JEEo]
o_'k ok

= RES
=] o] Ae-s

§OFY] A flste] ‘Adek T &
9 AR S TSk QT AoRA Al
£ acetone® 7@ FE3lo] o33t T dichloromethane
o] g3te] M/ M Hl(liquid-liquid extraction)E 38kl
’$5ZW(solid phase extraction) o= A F-& AH
71718k ot SRRk olejsh Ws Aokl
gato] A A9 Ak FRel wet F=, 2, 4
2771 5 B AR S AXT7] witel] w-
W ZAnpE AREI eate] T aRle] A o] WY
v B Aok wokE Agshet o= AR A 3
o= vERdTh AAR 2009-2012 A% Aol ok EekA
Bl s 7]Ee] TAlE Aok Fo tEsekrt
TARE oo A Szt 2 HA] ko 5ok

=]
2)7F GolakA] gtom, 71714 Aol v A7t el
¢
e

o > 2 o Rl oo
rix,
— 0

il

P

g0l 858 3 AWYo] HolAE Jo% eht %
sk 45 A o] Aldle] Bestehn A&sioick o

o MZ Mr oox 2 r|f

= /Etaat teEse R B AR = A48 o)y
- ARES oz sty EAS 2ALsIGIaL AokAl
o] 7 BEAS el A FEEE Esld WdE &
AHS AASFITHMEDS, 2009-2012).

whbA] & A A B S ok sk AE
WS} Bl A S GH(E S, Angelica gigas Nakai), 38
1", Cnidii Rhizoma), 77\ KT, Lycii Fructus),
SH{EHK, Zizyphi Fructus)s WYoE AEF54d 5 s
ORI EATH-A2H O] A WS I wEste] AA
23t & GC-MS/MS9} LC-MS/MSE o]-&3lo] Z12}2] 7]
71EA 2215 G - EAste] thewehtE A

Bkl F A87FEHS AR sk

4
o

o
oo -z

o

CHAE SMCJAL SOF 9l A|of
A sk Aok T el d7ee] AW s
Hlw A 7Eolgo] %2 fungicide 7033, herbicide
56’J32, insecticide 12973+, insect growth regulator 273
i, plant growth regulator 24+, nematicide 1732,
acaricide 13+ 5 & 261730l lth Aol ARE-3 13
< Dr. Ehrenstorfer (Germany), Sigma-Aldrich (USA),
Wako (Japan), AccuStandard® (USA)llA T31ate] ARg
SRl 2471e] woF B ol wE EalEE e st
acetone?} methanol ©= 1,000 mg/L9] stock solution<
Azskacy. 424k stock solutionS 4TS 3 &
acetone?} methanol = 3%/413to] 10 mg/L <3} working
solutiong A|Z3&}ct A|& ol AF&-3F acetone, acetonitrile,
dichloromethane, methanol, hexane- Merck (Germany)
AR AFEA G Aok elate] ARgRRSleH, 3aF SR
+ MiliporeA+e] Mili-Q Direct8 system (USA)< AHE-s}
%tk Sodium chloride ¥ magnesium sulfate:= Merck
(Germany)AFe] Al Fste] ARSI

A|2HR 2| g
Ao T JAF-soks EAs] st dAxeie A
& ARE S ARbsSE EFEs] wi
AlRe] gurt FolE Fesith webA 1lst S
Ax A AFEFd T tResehdw 4
WS wasto] AFEBISITHMEDS, 2017). 2%
T Ao n ol dAlEEE Be A4
3tk AlEel ARSE A AlRE 7]
w33 5 blank A5 2 3|5E Al AHESIGITE ot
skel 2, A, 1AL U5 47 AR 10 g= 200 mL
centrifuge8 bottleol] Y. ST 40 mLE 378l 14
7F &<k 58 A7l ¥ acetonitrile 50 mL Y3l NaCl 1 g
9 MgSOy 4 g& 7kl 1027t A% FZ33ict. 71 =
5 YHEE7]|(Avanti J-15R, Beckman coulter, USA)Z
3,000 rpmellA] 57 A lslGith o] F A5 20 mL
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£ 50 mL Algael| #5sle] 40T ol 83ollM Aks=
3t & =75552 dichloromethane:methanol=95:5(v/v) 2
mLE Ag3lstltt. NH, SPE cartridge (1 g/6 mL,
Waters, USA)°l dichloromethane 5 mL= pre-washing
3§ %7] A5 2 mLE loadings}til dichloromethane:
methanol=90:10(v/v) 10 mLE £=A1A 40T oJs} 2%
oM Y FFah sFIFES GC-MS/MS At
529 % acetone: hexane=20:80(v/v) 2 mLe] A|&-3l &}
o1, LC-MS/MS #4014 56k 749 methanol 2 mL
o At 3 0.2 um syringe (PTFE) filter (Whatman®,
USA)Z 33t & BN g2 ARSIt o= H
S Ssh AR 77t BEES 2o Sl o
1,000 mg/L2] stock solutions ZA|SH & F-Aj2] A8 5
Z7} E3ste] 10, 20, 50, 100, 200 2 500 ug/L FEE
matrix matched calibratione Zd3sF3ich
717|128 = =

GC-MS/MS #42- SCION-TQ (Bruker, USA) 7715
ARSI T, dlolE] AEli= MS Work Station 8= ARE515
t}. 29> DB-5MS (30 m x 0.25 mm x 250 um, Agilent,

USA)S AFEEI9T oven 255 70Cox] A|&EHe] 52
2 7S AAsle] 300 C 7] 28 3458 oo BE &
oRo] FEHES SIStk AR FYFS 1 uLE itk
LC-MS/MS 4% XEVO-TQD (Waters, USA) 717]& A}
£33, vlo|8] A2]i= massHunter quantitative analysis
LI ESO1E ARSIt AR 9% ZRIQ1 BEH-C18 (2.5
mm LD x 100 mm L, 1.7 um, waters, USA)S AR5}
1 0.1% formic acid”} -F% acetonitrile®} 0.1% formic
acid7} $Hr¥ TFTE AREeto] HA sk 71e7] e
O 7 123 ool Bz ok Aol HEE S itk 5
0.4 mL/min, % 2 uLE 3i3lrk MiEde] WelE vl
skal, AJFFAR1 #4J0] 7FsE multiple reaction monitoring
(MRM) 23S 2783t 14} 26144%-2] 71712 kS acetone
7} methanol & AH-3191 100 ug/L 2% 4511 full
scan mode®l*] 7} £ 2] KK precursor ion)2] A&~
EgS gRlst £ 49 F=oluA(collision energy)E A
sto] ¥ 27tol2(daughter ion) T 4] o] & A
a3tk GC-MS/MS At s¢F 102F3} LC-MS/MS
Ao FoF 159Fl ek MRMz712 77} Table 13} 2
off YreEpSIek

Table 1. Parameters for 102 pesticides residue analysis by GC-MS/MS

Retention Parent ion Quantitative Collision Quantitative Collision

No. Compound . . ; energy ; energy
time (min) (m/z) ion (m/z) W) ion (m/z) V)
1 Alachlor 14.8 188 131 15 160 15
2 Aldrin 16.1 263 193 30 226 20
3 BHC-a 12.4 181 145 15 109 15
4 BHC- 13.0 181 109 15 145 15
5 BHC-6 13.2 181 145 25 109 25
6 BHC-y 13.2 181 145 10 109 10
7 Bifenthrin 224 181 166 20 167 20
8 Bromobutide 14.6 119 91 10 65 30
9 Bromopropylate 23.5 341 183 15 185 15
10  Butachlor 17.2 176 147 15 134 15
11 Cadusafos 12.1 159 131 15 97 15
12 Captan 17.6 149 70 20 79 20
13 Chlorfenapyr 19.2 59 31 10 41 10
14  Chlorobenzilate 20.2 251 139 30 251 30
15  Chlorothalonil 13.6 266 133 30 170 30
16  Chlorpyrifos 159 314 258 15 285 15
17 Chlorpyriphos-methyl 14.6 286 93 20 271 20
18  Cyfluthrin-1 27.2 163 91 15 127 10
Cyfluthrin-2 28.0 163 91 15 127 10
Cyfluthrin-3 28.2 163 91 15 127 10
Cyfluthrin-4 28.3 163 91 15 127 10
19  Cyhalothrin-1 25.0 181 152 15 127 15
Cyhalothrin-2 25.1 181 152 15 127 15
20  Cypermethrin-1 28.4 163 127 10 91 15
Cypermethrin-2 28.6 163 127 10 91 15
Cypermethrin-3 28.8 163 127 10 91 15
Cypermethrin-4 28.9 163 127 10 91 15
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Retention Parent ion Quantitative Collision Quantitative Collision
No. Compound . . ; energy ; energy

time (min) (m/z) ion (m/z) W) ion (m/z) V)
21 Deltamethrin 31.7 253 93 15 172 15
22  Diazinon 13.3 304 179 15 137 15
23 Dichlofluanid 15.7 224 123 15 77 15
24 Diclofop-methyl 222 340 253 15 281 15
25  Dicloran 12.6 206 176 10 206 10
26  Dicofol 16.5 139 75 15 111 15
27  Dieldrin 19.2 263 193 20 191 20
28  Dimethenamid 14.4 230 154 25 137 25
29  Diphenamid 16.6 167 152 25 165 25
30  Diphenylamine 11.5 169 168 15 167 15
31 Dithiopyr 15.7 354 286 15 306 15
32 Endosulfan-a 18.2 241 206 15 205 15
33  Endosulfan-3 204 241 170 10 206 10
34  Endosulfan-sulfate 21.7 387 289 10 206 10
35  Endrin 19.9 263 193 10 228 10
36 EPN 235 157 77 15 110 15
37  Esprocarb 15.7 222 91 15 162 10
38  Ethalfluralin 11.5 276 248 10 202 10
39  Etoxazole 23.8 141 113 15 112 20
40  Etridiazole 7.5 211 183 10 140 20
41 Fenamiphos 18.5 303 195 10 288 10
42 Fenazaquin 23.8 160 117 20 145 20
43  Fenitrothion 15.5 277 260 15 109 15
44  Fenoxanil 19.3 189 125 15 154 15
45  Fenthion 16.2 278 109 30 125 30
46  Fipronil 171 367 213 10 120 10
47  Fluacrypyrim 20.8 204 189 5 145 5
48  Fthalide 16.6 243 179 15 215 15
49  Furathiocarb 24.2 163 107 15 135 15
50  Heptachlor 15.1 272 237 30 235 30
51  Heptachlor-epoxide 17.3 353 263 15 282 15
52 Indoxacarb 30.0 150 123 35 114 35
53  Isofenphos 17.2 213 121 20 185 10
54  Malathion 15.7 173 99 15 127 15
55  Mecarbam 17.3 131 86 25 85 25
56  Mepronil 20.9 119 91 10 65 15
57  Methiocarb 10.6 168 153 15 109 20
58  Methoxychlor 23.6 227 169 15 212 15
59  Metolachlor 15.9 162 133 10 134 10
60  Metolcarb 6.5 108 107 10 79 15
61 Nuarimol 21.7 235 139 30 123 30
62  o,p-DDT 20.6 235 165 10 199 10
63  Ofurace 21.0 232 186 10 158 20
64  Oxadiazon 18.6 175 112 30 140 30
65  p,p-DDD 20.6 235 165 10 199 10
66  p,p-DDE 18.9 246 176 25 211 25
67  p,p-DDT 20.6 235 165 30 199 30
68  Paclobutrazol 18.2 236 125 10 167 10
69  Parathion-ethyl 16.2 291 109 15 70 10
70  Parathion-methyl 14.8 263 127 15 109 15
71 PCTA 15.7 296 263 10 246 35
72 Pentachloroaniline 14.3 265 194 10 203 10
73 Pentoxazone 24.5 285 70 5 285 5
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Retention Parent ion Quantitative Collision Quantitative Collision
No. Compound . . ; energy ; energy
time (min) (m/z) ion (m/z) W) ion (m/z) V)
74  Permethrin 26.9 183 182 10 154 10
75  Phenthoate:.PAP 17.4 274 121 25 246 25
76  Phorate 12.2 260 75 10 231 10
77  Phosphamidone 14.3 127 109 25 95 25
78  Pirimiphos-ethyl 16.6 333 180 20 163 20
79  Procymidone 17.6 283 96 10 283 10
80  Propanil 14.5 161 99 15 126 15
81  Propoxur-1 7.5 110 63 15 64 15
Propoxur-2 10.7 110 63 15 64 15
82  Prothiofos 18.5 309 239 20 281 10
83  Pyrazophos 25.4 221 193 20 149 20
84  Pyrimidifen 29.0 184 169 20 184 20
85  Pyriminobac-methyl 21.1 302 256 15 230 15
86  Pyriproxyfen 24.7 136 96 10 78 10
87  Pyroquilon 13.4 173 130 15 144 15
88  Quinoclamine 15.9 172 128 10 89 25
89  Quintozene 13.0 237 143 20 119 20
90  Simazine 12.7 201 173 10 186 10
91  Simeconazole 14.8 121 101 20 91 20
92 Tefluthrin 13.6 177 127 15 157 15
93  Terbuthylazine 13.2 214 132 20 119 20
94  Tetradifon 244 356 159 15 229 15
95  Thiazopyr 15.7 327 277 15 252 15
96  Thifluzamide 19.1 194 125 20 166 20
97  Thiobencarb 16.0 100 72 25 71 25
98  Tolclofos-methyl 14.8 265 250 10 93 10
99  Tolyfluanid 17.2 238 91 15 137 15
100  Tralomethrin 315 253 93 20 172 20
101 Trifluralin 11.7 306 206 15 264 15
102 Vinclozolin 14.7 285 213 15 186 15
Table 2. Parameters for 159 pesticides residue analysis by LC-MS/MS
No. Compound Retrnﬁ(?n Parent Quanﬁtative Collision Quanﬁtative Collision ~ Cone
time (min) (m/z) ion (m/z) energy (V) ion (m/z) energy (V) V)
1 Acetamiprid 148 223 126 20 56 20 28
2 Aldicarb 1.76 213 89 16 116 16 24
3 Amisulbrom 5.20 468 229 15 148 15 21
4  Amitraz 5.00 294 163 18 122 18 31
5  Azimsulfuron 2.95 425 139 46 182 46 20
6  Azinphos-methyl 3.17 318 261 8 160 8 14
7 Azoxystrobin 3.19 404 372 15 329 15 22
8  Bendiocarb 2.08 224 109 18 167 18 20
9  Benthiavalicarb- 2.87 382 180 31 116 31 30
Isopropyl
10  Benzoximate 498 364 199 8 105 8 18
11  Bifenox 3.89 341 189 22 310 22 16
12 Bitertanol 3.70 338 99 16 70 16 15
13 Boscalid 3.34 342 307 20 140 20 35
14  Buprofezin 3.88 306 201 12 57 12 25
15  Carbaryl 2.22 202 117 28 145 28 22
16  Carbendazim 0.79 192 160 18 132 18 27
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No. Compound Retrnﬁqn Parent Quantitative Collision Quanﬁtative Collision Cone
time (min) (m/z) ion (m/z) energy (V) ion (m/z) energy (V) \%)
17  Carbofuran 2.12 222 165 16 123 16 28
18  Carbosulfan 8.02 381 118 22 76 22 34
19  Carfentrazone-ethyl 9.02 412 277 30 346 30 24
20  Chlorantraniliprole 2.69 484 453 17 286 17 21
21  Chlorfluazuron 6.22 539 158 20 383 20 42
22 Chlorpropham 3.47 214 154 18 172 18 12
23  Chromafenozide 3.69 395 175 22 339 22 16
24 Clofentezine 4.63 303 138 22 102 22 28
25  Clomazone 3.50 239 89 44 125 44 22
26  Clothianidin 1.33 250 132 18 169 18 18
27  Cyazofamid 4.14 325 108 20 261 20 20
28  Cyclosulfamuron 5.02 422 139 44 261 44 20
29  Cyflufenamid 5.25 413 295 15 203 15 36
30 Cyhalofop-butyl 1.62 358 120 27 256 27 18
31 Cymoxanil 2.98 199 111 18 128 18 17
32 Cyproconazole 2.66 292 125 24 70 24 30
33  Cyprodinil 6.32 226 93 33 108 33 50
34 Daimuron 7.23 269 91 36 151 36 18
35 Dichlorvos 4.35 220 79 26 109 26 22
36 Diethofencarb 3.01 268 124 40 226 40 22
37  Difenoconazole 426 406 251 25 111 25 40
38 Diflubenzuron 3.58 311 269 8 227 8 26
39  Dimepiperate 499 264 119 16 146 16 8
40 Dimethoate 1.46 230 125 20 199 20 24
41  Dimethomorph(E) 2.70 388 165 30 301 30 35
Dimethomorph(Z) 2.84 388 165 30 301 30 35
42 Dimethylvinphos 322 331 170 35 127 35 21
43  Diniconazole 3.88 326 159 34 70 34 40
44  Dinotefuran 0.81 203 157 7 129 7 18
45  Dithianon 2.35 295 238 26 268 26 45
46  Diuron 5.3 233 72 18 46 18 28
47  Edifenphos 3.98 311 109 32 111 32 26
48  Emamectin 4.13 887 158 32 82 32 45
benzoate (Bla)
Emamectin 3.78 887 158 32 82 32 45
benzoate(B1b)
49  Ethaboxam 1.99 321 200 26 183 26 36
50  Ethiofencarb 2.33 226 107 17 164 17 25
51  Ethoprophos 34 243 173 14 131 14 18
52  Etofenprox 7.54 394 177 15 107 15 26
53  Etrimfos 33 331 81 34 268 34 40
54  Fenamidone 3.25 312 92 25 236 25 31
55  Fenarimol 5.9 331 81 34 268 34 40
56  Fenbuconazole 3.11 337 125 36 70 36 32
57  Fenhexamid 3.61 302 97 22 55 22 35
58  Fenobucarb 3.39 208 95 14 152 14 16
59  Fenothiocarb 2.94 254 160 9 72 9 21
60  Fenoxaprop-P-ethyl 3.6 361 91 36 288 36 26
61  Fenoxycarb 3.66 302 88 18 116 18 16
62  Fenpropathrin 3.82 350 125 14 97 14 24
63  Fenpyroximat 6.01 422 366 15 138 15 26
64  Ferimzone 1.62 255 132 20 91 20 46
65  Flonicamid 3.2 230 174 18 203 18 26
66  Fluazifop-P-butyl 5.7 384 282 22 328 22 38
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No Compound Retrnﬁqn Parent Quantitative Collision Quanﬁtative Collision Cone
time (min) (m/z) ion (m/z) energy (V) ion (m/z) energy (V) V)
67  Fluazinam 5.6 465 373 26 338 26 32
68  Flubendiamide 4.12 683 274 33 408 33 15
69  Fludioxonil 3.01 247 180 28 126 28 45
70  Flufenoxuron 5.9 489 141 46 158 46 34
71  Flumioxazin 2.95 355 298 28 326 28 46
72 Fluopicolide 3.46 383 145 48 173 48 35
73 Fluquinconazole 3.36 376 307 30 349 30 46
74 Flusilazole 35 316 165 28 247 28 30
75  Flutolanil 3.7 324 65 40 262 40 28
76  Forchlorfenuron 2.18 248 129 15 93 15 36
77  Fosthiazate 2.25 284 104 22 228 22 22
78  Hexaconazole 3.69 314 70 22 159 22 34
79  Hexaflumuron 4.73 459 175 39 276 39 22
80 Hexazinone 5.88 253 71 30 171 30 6
81  Hexythiazox 3.6 353 168 26 228 26 24
82  Imazalil 1.9 297 159 22 69 22 40
83  Imazosulfuron 9.8 413 153 14 156 14 18
84  Imibenconazole 5.1 413 125 29 171 29 36
85 Imidacloprid 1.4 256 175 20 209 20 28
86 Indanofan 4.04 341 175 14 187 14 21
87  Iprobenphos 3.66 289 91 20 205 20 12
88  Iprodione 3.7 330 245 16 288 16 21
89  Iprovalicarb 3.12 321 119 16 203 16 22
90 Isoprocarb 2.49 194 95 14 137 14 18
91 Isoprothiolane 3.66 291 189 22 231 22 26
92 Kresoxim-methyl 4.19 314 206 7 116 7 18
93  Linuron 3.01 249 160 18 181 18 31
94  Lufenuron 5.47 511 141 41 158 41 33
95  Mandipropamid 3.27 412 328 16 356 16 16
96  Mefenacet 6.7 299 120 22 148 22 18
97  Mepanipyrim 3.43 224 77 40 106 40 40
98  Metalaxyl 2.35 280 192 17 220 17 20
99  Metamifop 4.98 441 123 29 288 29 39
100 Metconazole 3.75 320 70 22 125 22 32
101 Methabenzthiazuron 2.12 222 150 32 165 32 24
102  Methidathion 2.95 303 145 10 85 10 12
103 Methomyl 1.08 163 106 10 88 10 20
104 Metobromuron 2.49 259 170 20 148 20 25
105 Metrafenone 7.52 409 209 14 227 14 16
106 Metribuzin 1.99 215 89 20 131 20 35
107  Monocrotophos 2.32 224 127 14 193 14 12
108 Myclobutanil 323 289 125 32 70 32 28
109 Napropamide 347 272 171 18 129 18 24
110 Novaluron 4.12 493 158 19 141 19 36
111  Oxamyl 0.97 237 72 10 90 10 15
112  Oxaziclomefon 5.57 376 161 30 190 30 36
113  Penconazole 4.74 284 70 16 159 16 34
114 Pencycuron 3.69 329 125 40 125 40 34
115 Pendimethalin 1.32 282 212 10 194 10 15
116  Phosalone 5.87 368 182 14 111 14 16
117 Phoxim 4.82 299 77 28 129 28 12
118  Piperophos 4.96 354 171 22 143 22 31
119  Pirimicarb 1.23 239 72 18 182 18 34
120  Pirimiphos-methyl 4.36 306 108 32 164 32 30
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No. Compound Retrnﬁqn Parent Quantitative Collision Quanﬁtative Collision Cone
time (min) (m/z) ion (m/z) energy (V) ion (m/z) energy (V) \%)
121 Pretilachlor 4.65 312 176 28 252 28 18
122 Probenazole 212 224 8 196 8 20
123 Prochloraz 2.95 376 34 307 34 16
124  Profenofos 5.06 373 128 40 303 40 30
125 Propamocarb 0.58 189 144 12 102 12 25
126  Pyraclofos 0.56 361 257 23 111 23 36
127  Pyraclostrobin 5.9 388 163 25 194 25 25
128 Pyributicarb 6.65 333 108 29 181 29 27
129  Pyridaben 3.37 365 147 24 309 24 22
130 Pyridaphenthion 2.1 341 189 22 92 22 40
131  Pyriftalid 4.36 319 139 30 179 30 32
132 Pyrimethanil 4.56 200 107 24 82 24 45
133 Quinzalofop-ethyl 5.36 373 30 299 30 24
134 Sethoxydim 5.52 328 178 22 282 22 28
135 Silafluofen 4.56 410 216 16 379 16 24
136  Simetryn 6.82 214 124 20 96 20 41
137  Spirodiclofen 6.67 411 13 313 13 31
138 Spiromesifen 1.56 371 273 10 255 10 16
139 Tebuconazole 3.49 308 22 125 22 34
140 Tebufenozide 4.02 353 133 20 297 20 13
141 Tebufenpyrad 5.17 334 117 34 145 34 46
142 Tebupirimfos 5.8 319 153 29 277 29 23
143  Teflubenzuron 4.87 379 339 15 196 15 18
144  Terbufos 5.68 289 103 9 233 9 12
145 Tetraconazole 341 372 159 30 70 30 35
146  Thiabendazole 0.84 202 175 25 131 25 51
147  Thiacloprid 1.68 253 126 20 90 20 35
148 Thiamethoxam 1.17 292 132 22 211 22 22
149 Thiodicarb 1.68 355 16 108 16 20
150 Tiadinil 3.17 268 19 45 19 39
151 Triadimefon 33 294 197 15 69 15 25
152 Triadimenol 2.82 296 10 99 10 21
153  Triazophos 3.69 314 119 35 162 35 25
154  Trichlorfon 1.27 257 109 18 221 18 20
155 Tricyclazole 1.49 190 136 27 163 27 35
156  Trifloxystrobin 5.11 409 145 40 186 40 28
157  Triflumizole 3.67 346 278 10 60 10 16
158  Triflumuron 4.24 359 156 16 139 16 31
159  Vamidothion 4.68 288 118 24 146 24 14

32, A5 & HESH =
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Table 3. Average recovery and RSD of 261 pesticides spiked in korean angelica root and chinese matrimony vine different

concentrations with GC-MS/MS and LC-MS/MS (n=5)

Recovery,% (RSD,%)

Recovery,% (RSD,%)

No. Compound (uljéo/gg) Lycii Fructus Angelica gigas Nakai
20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
1 Acetamiprid 45 98.3(9.6) 98.7(4.2) 107.0(4.7) 151.1(5.8) 140.0(2.5) 148.0(5.9)
2 Alachlor 5 90.2(4.7) 83.7(2.8) 86.2(3.4) 68.5(5.2) 67.5(2.2) 68.5(5.4)
3 Aldicarb 10 50.2(4.1) 101.0(1.2) 70.2(5.2) 42.5(5.2) 48.2(2.1) 52.5(5.2)
4 Aldrin 20 96.7(4.9) 89.8(1.9) 91.3(2.7) 75.0(9.2) 77.5(5.5) 84.5(2.2)
5  Amisulbrom 8 68.8(4.1) 69.2(5.2) 78.2(5.4) 162.5(6.4) 159.0(5.4) 144.5(9.2)
6 Amitraz 8 92.0(5.2) 115.0(9.1) 108.0(5.1) 56.2(10.2) 46.2(5.2) 66.2(8.2)
7  Azimsulfuron 45 75.0(4.1) 80.2(10.5) 106.5(5.9) 101.0(4.1) 106.0(2.5) 104.0(6.3)
8 Azinphos-methyl 4.5 102.5(2.1) 93.3(1.0) 102.0(9.5) 97.5(9.2) 114.0(7.0) 71.5(7.3)
9 Azoxystrobin 4.5 100.2(5.4) 112.0(4.5) 117.5(5.2) 52.5(6.7) 54.7(10.6) 63.0(1.6)
10  Bendiocarb 16 115.0(7.5) 115.3(3.6) 119.3(4.2) 197.5(1.2) 146.0(5.9) 133.7(2.8)
11  Benthiavalicarb-isopr 45 110.5(5.2) 118.0(7.6) 109.5(4.1) 111.0(4.1) 118.3(2.4) 115.0(5.2)

opyl
12 Benzoximate 4.5 87.5(8.3) 107.3(8.8) 110.0(4.1) 72.5(5.2) 76.0(3.5) 78.0(7.1)
13  BHC-a 5 98.4(4.1) 87.5(1.6) 89.2(2.3) 76.7(3.3) 74.9(5.9) 99.6(1.6)
14 BHC-(3 4 76.0(5.4) 79.3(2.0) 70.2(2.6) 81.5(7.2) 106.7(8.4) 109.9(4.7)
15 BHC-6 4 95.4(3.3) 81.1(0.7) 83.5(2.6) 76.7(5.8) 94.2(5.6) 103.0(5.2)
16 BHC-y 4 74.0(9.5) 79.3(1.6) 79.2(4.6) 76.9(3.3) 76.6(9.6) 101.4(2.6)
17  Bifenox 4.5 115.0(8.1) 109.0(3.2) 106.3(6.8) 71.2(7.5) 72.2(5.4) 78.0(7.8)
18  Bifenthrin 5 107.4(1.3) 112.2(1.7) 101.9(2.2) 78.8(9.6) 94.3(2.9) 108.4(1.9)
19  Bitertanol 9 67.5(8.9) 89.0(3.4) 91.7(9.8) 108.3(8.1) 137.3(1.6) 145.3(1.2)
20  Boscalid 4.5 110.0(9.8) 108.7(5.8) 115.0(6.8) 72.5(4.5) 97.0(5.1) 113.0(1.8)
21  Bromobutide 4 80.2(0.2) 85.2(2.2) 87.2(1.3) 86.1(2.4) 87.0(2.7) 82.0(2.1)
22 Bromopropylate 20 108.0(3.7) 98.8(1.6) 100.1(2.4) 24.0(7.5) 57.9(5.7) 75.9(2.7)
23 Buprofezin 4.5 116.7(6.5) 107.3(1.8) 111.7(3.3) 141.7(5.4) 116.0(1.6) 119.7(1.1)
24  Butachlor 20 86.0(4.6) 70.3(5.6) 85.0(6.6) 84.8(10.3) 80.0(10.6) 106.5(6.5)
25  Cadusafos 20 97.8(3.7) 82.1(2.1) 80.7(8.7) 82.8(6.3) 87.6(4.2) 86.2(0.3)
26 Captan 4 162.5(2.9) 166.4(8.3) 125.5(6.4) 179.6(2.3) 172.1(2.1) 221.3(1.9)
27  Carbaryl 45 118.3(1.6) 108.7(7.3) 107.7(7.5) 137.5(7.7) 98.0(1.4) 51.0(8.3)
28  Carbendazim 4.5 98.5(3.5) 106.0(8.7) 108.4(8.5) 73.2(9.5) 74.0(2.3) 78.5(4.2)
29  Carbofuran 45 98.3(5.5) 124.7(3.3) 102.0(2.0) 165.0(5.2) 143.3(5.8) 151.3(3.1)
30 Carbosulfan 3 60.4(2.5) 64.2(0.2) 72.4(10.4) 72.5(4.3) 71.0(7.6) 79.0(8.2)
31 Carfentrazone 45 91.7(0.2) 94.0(3.2) 113.3(8.9) 170.0(4.2) 111.3(1.3) 101.5(7.8)
-ethyl

32 Chlorantraniliprole 4.5 52.2(5.2) 74.0(2.2) 71.5(2.9) 126.7(7.8) 143.3(1.3) 133.3(4.3)
33  Chlorfenapyr 4 81.9(1.8) 110.9(2.3) 93.0(2.4) 115.2(5.2) 95.2(9.2) 92.2(4.2)
34  Chlorfluazuron 5 78.3(1.2) 96.0(2.4) 118.0(3.8) 70.2(2.5) 76.0(1.9) 86.5(9.3)
35  Chlorobenzilate 9 110.4(3.5) 97.5(2.1) 99.7(2.0) 43.2(9.2) 67.2(5.5) 83.0(6.7)
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Recovery,% (RSD,%)

Recovery,% (RSD,%)

No. Compound (uljg?gg) Lycii Fructus Angelica gigas Nakai

20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
36  Chlorothalonil 4 103.0(5.3) 91.1(7.9) 94.9(4.9) 75.9(2.3) 78.1(2.1) 94.3(1.7)
37  Chlorpropham 5 125.0(5.7) 105.0(9.4) 102.5(7.2) 82.5(9.7) 93.1(8.9) 94.7(5.4)
38  Chlorpyrifos 16 104.8(2.9) 90.9(1.9) 94.5(2.5) 41.2(2.4) 66.6(5.5) 99.0(3.2)
39  Chlorpyriphos 9 101.0(2.6) 93.4(3.0) 95.7(3.2) 72.5(1.1) 79.6(6.6) 75.4(9.7)

-methyl
40  Chromafenozide 4.5 116.7(5.1) 112.7(2.0) 104.5(3.8) 117.5(9.0) 55.3(5.5) 86.6(10.9)
41  Clofentezine 9 81.7(5.4) 109.0(3.2) 99.3(1.5) 73.3(7.6) 74.0(7.0) 99.3(1.7)
42 Clomazone 45 106.7(5.4) 97.3(1.3) 111.7(0.3) 90.0(3.6) 97.3(7.8) 89.7(6.1)
43  Clothianidin 9 71.1(3.3) 68.7(7.6) 87.7(3.6) 77.0(9.5) 81.0(5.8) 89.0(2.7)
44  Cyazofamid 5 98.3(6.5) 88.7(4.9) 111.3(4.9) 72.2(10.1) 72.1(4.4) 80.9(1.5)
45  Cyclosulfamuron 45 60.5(5.7) 71.4(7.8) 75.2(4.2) 95.7(4.5) 76.0(2.4) 112.2(1.2)
46  Cyflufenamid 45 110.0(5.2) 105.0(4.6) 95.0(8.5) 107.5(6.9) 110.0(4.4) 115.4(6.1)
47  Cyfluthrin 10 118.3(8.7) 86.4(8.4) 87.8(2.9) 133.7(1.1) 167.4(2.3) 94.3(1.0)
48  Cyhalofop-butyl 9 93.3(9.2) 108.0(1.9) 112.0(6.1) 75.0(8.9) 77.0(1.8) 71.0(6.7)
49  Cyhalothrin 4 115.0(5.8) 111.9(1.2) 123.5(3.9) 147.3(2.8) 97.5(6.7) 95.5(5.2)
50 Cymoxanil 8 96.7(2.0) 83.0(4.5) 105.0(6.3) 112.5(8.9) 116.0(1.8) 108.5(1.0)
51 Cypermethrin 4 110.1(6.7)  100.2(6.6) 88.2(3.0) 90.0(9.0) 79.0(5.3) 95.0(1.5)
52 Cyproconazole 4.5 108.3(7.5) 112.7(5.7) 112.7(3.4) 97.5(10.9) 90.7(10.2) 95.7(7.1)
53  Cyprodinil 45 106.7(9.8) 119.3(5.1) 105.2(4.3) 170.0(5.1) 148.7(1.6) 145.7(6.5)
54  Daimuron 9 110.0(0.1) 114.7(4.1) 105.3(3.8) 75.0(5.7) 78.0(7.4) 72.7(1.7)
55  Deltamethrin 4 83.9(5.0) 66.4(4.7) 65.9(4.2) 96.7(5.3) 82.5(1.0) 119.8(1.7)
56  Diazinon 10 106.7(7.9) 100.8(3.2) 102.5(2.2) 93.6(6.3) 103.2(1.9) 110.0(8.0)
57  Dichlofluanid 10 62.6(8.5) 63.7(4.0) 67.7(7.2) 53.1(6.8) 57.6(7.9) 84.4(1.0)
58  Dichlorvos 8 58.3(7.8) 60.0(3.3) 69.7(2.0) 60.0(10.6) 41.0(1.2) 72.5(3.2)
59  Diclofop-methyl 4 105.8(3.4) 98.1(1.9) 100.9(3.1) 71.1(10.2) 67.1(4.2) 82.5(2.2)
60 Dicloran 10 104.4(3.9) 90.5(1.4) 93.8(2.8) 83.2(6.2) 87.5(4.6) 93.1(2.6)
61  Dicofol 4 98.3(3.7) 91.7(2.3) 94.7(2.8) 87.2(4.3) 97.8(4.5) 106.9(2.3)
62  Dieldrin 4 106.7(3.1) 96.1(3.8) 98.1(2.8) 72.2(10.7) 83.7(6.4) 97.0(3.8)
63  Diethofencarb 45 98.3(7.9) 118.0(2.9) 123.7(5.2) 195.0(6.3) 156.7(4.8) 116.7(1.8)
64  Difenoconazole 45 108.3(3.6) 91.3(5.8) 92.7(4.9) 101.7(1.4) 90.7(7.1) 87.7(3.7)
65 Diflubenzuron 45 97.5(0.9) 126.0(1.1) 129.0(9.7) 152.5(6.5) 79.0(5.6) 78.0(1.1)
66  Dimepiperate 45 106.7(8.4) 100.0(4.9) 117.0(5.1) 119.2(5.9) 110.0(8.8) 105.5(8.0)
67  Dimethenamid 4 106.5(3.3) 96.8(1.1) 98.9(2.9) 79.5(6.1) 75.9(8.0) 89.3(3.4)
68  Dimethoate 45 118.3(1.4) 103.3(1.5) 116.3(1.1) 103.5(2.5) 114.7(1.1) 115.3(3.3)
69  Dimethomorph 45 98.3(1.5) 103.3(1.7) 116.7(6.3) 103.3(5.6) 114.0(1.8) 114.7(4.0)
70  Dimethylvinphos 4.5 125.0(1.2) 118.0(2.6) 102.7(6.6) 94.0(5.3) 152.0(9.5) 151.0(9.3)
71  Diniconazole 9 88.3(1.6) 100.0(2.9) 112.0(3.2) 102.5(5.3) 114.0(8.5) 90.3(7.0)
72 Dinotefuran 4 81.7(1.4) 101.3(8.3) 116.0(7.1) 117.2(3.2) 115.3(1.5) 114.5(1.0)
73  Diphenamid 4 99.0(4.9) 91.0(1.6) 93.6(2.3) 79.3(10.5) 102.6(4.5) 110.2(2.5)
74  Diphenylamine 4.5 88.3(3.7) 85.1(2.4) 91.0(2.6) 74.9(2.3) 87.9(5.7) 96.9(2.0)
75  Dithianon 6 121.7(1.6) 114.0(4.1) 96.0(4.2) 97.7(4.8) 81.0(1.4) 72.0(8.6)
76  Dithiopyr 3 104.9(2.9) 98.2(1.5) 100.2(3.4) 26.2(3.7) 55.9(6.1) 71.4(3.3)
77 Diuron 45 119.2(6.7) 124.0(3.2) 108.3(3.7) 117.5(3.1) 146.0(1.2) 149.7(1.0)
78  Edifenphos 4.5 98.3(6.3) 113.3(8.1) 114.3(3.4) 95.0(3.9) 138.0(1.4) 97.5(1.1)
79  Emamectin 8 113.3(1.1) 106.7(1.1) 109.3(1.4) 170.5(8.2) 135.2(8.5) 153.2(1.5)
benzoate

80 Endosulfan-a 4 123.1(7.3) 100.7(2.7) 97.8(1.7) 71.3(4.3) 86.4(9.2) 85.0(5.0)
81  Endosulfan-{3 4 83.5(8.5) 119.6(2.4) 99.1(4.1) 119.3(4.3) 89.9(3.7) 98.4(9.4)
82  Endosulfan-sulfate 4 106.2(2.9) 117.0(2.3) 116.3(2.3) 118.5(8.3) 97.8(6.7) 97.6(6.7)
83  Endrin 4 105.4(4.2) 89.7(2.2) 93.6(3.2) 76.2(2.9) 96.2(1.2) 92.9(2.9)
84 EPN 4 85.8(7.0) 74.3(3.3) 110.3(2.3) 94.9(2.2) 109.2(7.5) 95.7(5.7)
85  Esprocarb 4.5 105.5(3.9) 98.02.1)  101.8(2.0) 88.2(2.3) 96.8(9.8) 91.8(1.8)
86  Ethaboxam 9 100.5(3.9) 100.2(5.2) 97.5(4.1) 71.5(5.2) 82.5(1.3) 85.2(5.2)
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LOQ Recovery,% (RSD,%) Recovery,% (RSD,%)

No Compound (ug/ke) Lycii Fructus Angelica gigas Nakai
20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
87  Ethalfluralin 6 107.0(3.3) 94.9(3.0) 102.6(3.9) 108.2(4.0) 95.4(2.9) 93.1(3.1)
88  Ethiofencarb 45 100.0(1.1) 100.0(5.3) 91.5(9.3) 112.5(5.7) 95.4(9.0) 108.9(1.9)
89  Ethoprophos 2 118.3(7.0) 89.0(5.3) 118.0(7.2) 95.0(5.2) 89.3(1.3) 84.2(4.2)
90  Etofenprox 7 85.0(6.3) 75.0(4.3) 92.0(4.3) 80.0(9.2) 82.2(1.0) 109.6(1.6)
91 Etoxazole 4 118.0(3.7) 101.1(4.1) 80.0(1.0) 85.0(8.3) 88.5(8.2) 82.5(6.3)
92  Etridiazole 4 113.5(8.5) 93.2(9.9) 80.6(8.8) 82.7(2.8) 115.2(5.0) 88.5(8.5)
93  Etrimfos 4.5 124.0(0.8) 143.1(4.1) 127.2(5.4) 53.5(9.4) 52.6(1.5) 55.2(5.7)
94  Fenamidone 7 118.3(5.8) 92.0(9.0) 102.3(4.9) 110.2(8.2) 97.5(1.3) 97.9(7.9)
95  Fenamiphos 9 114.2(3.5) 104.8(2.5) 109.1(2.7) 71.2(4.6) 70.5(3.2) 71.7(1.7)
96  Fenarimol 4 72.2(8.6) 104.0(2.7) 124.0(1.6) 135.0(9.8) 103.3(7.3) 106.0(1.0)
97  Fenazaquin 4.5 91.5(6.8) 101.0(6.4) 85.4(5.5) 67.3(6.7) 103.7(1.6) 91.6(1.6)
98  Fenbuconazole 9 75.0(4.8) 94.0(4.3) 82.0(5.0) 116.7(2.9) 98.0(1.3) 101.5(1.5)
99  Fenhexamid 6 54.2(5.2) 62.2(5.4) 72.4(4.6) 65.0(6.1) 62.0(6.1) 60.5(0.5)
100  Fenitrothion 45 114.6(4.3) 98.7(2.0) 104.5(2.9) 72.1(2.3) 86.0(1.0) 93.6(3.6)
101  Fenobucarb 9 116.7(6.5) 116.7(6.9) 112.0(3.9) 110.0(5.6) 102.3(3.2) 106.5(6.5)
102  Fenothiocarb 8 75.0(6.6) 54.0(6.2) 103.5(8.4) 127.5(4.1) 161.5(4.2) 114.4(1.4)
103  Fenoxanil 9 104.9(3.2) 97.2(2.1) 100.4(3.6) 88.8(3.8) 94.4(6.7) 92.2(2.2)
104 Fenoxaprop-P-ethyl 45 100.0(4.2) 111.2(1.5) 109.7(6.6) 72.5(7.4) 98.7(2.5) 89.19.1)
105 Fenoxycarb 4.5 95.0(8.2) 114.7(2.0) 112.3(7.7) 193.3(1.5) 137.5(1.5) 144.5(3.7)
106  Fenpropathrin 45 95.0(9.8) 111.3(3.7) 114.0(1.3) 102.5(1.7) 89.0(1.5) 84.6(4.6)
107  Fenpyroximat 4 89.7(6.6) 101.1(8.7) 108.3(2.2) 85.0(1.8) 82.3(3.5) 91.9(1.9)
108  Fenthion 45 112.9(3.4) 103.0(1.5) 107.1(2.6) 71.009.9) 68.3(4.6) 86.4(4.7)
109  Ferimzone 18 100.0(5.2) 107.3(2.8) 110.7(4.6) 106.7(3.8) 97.3(1.0) 92.9(2.9)
110  Fipronil 9 116.9(3.3) 100.4(1.8) 104.7(3.4) 75.5(7.1) 90.9(6.2) 83.5(3.5)
111  Flonicamid 4 110.0(6.4) 111.3(6.3) 107.0(3.8) 95.0(8.9) 76.7(8.3) 98.6(8.6)
112 Fluacrypyrim 45 119.2(2.9) 107.4(1.7) 109.3(1.9) 78.5(3.5) 78.9(3.9) 75.4(5.6)
113 Fluazifop-P-butyl 4.5 90.0(3.8) 83.0(3.1) 107.0(1.4) 90.0(3.9) 106.0(1.6) 101.6(1.6)
114 Fluazinam 45 113.7(7.3) 115.2(5.4) 110.5(3.5) 116.2(5.1) 111.2(2.2) 100.4(1.4)
115 Flubendiamide 4.5 75.2(0.2) 90.0(4.1) 102.0(2.0) 90.0(5.1) 96.0(6.3) 88.3(8.3)
116  Fludioxonil 9 70.0(1.0) 77.3(7.6) 85.0(4.9) 76.7(8.2) 88.0(3.5) 86.2(6.2)
117  Flufenoxuron 9 125.0(3.2) 94.0(9.9) 118.0(5.5) 115.0(5.5) 101.3(6.3) 87.1(7.1)
118 Flumioxazin 45 125.0(5.4) 74.0(7.3) 100.0(5.2) 245.009.1) 136.0(5.7) 121.8(1.8)
119  Fluopicolide 9 105.0(6.9) 82.0(7.2) 92.3(6.2) 115.0(8.4) 107.2(7.0) 95.5(5.5)
120  Fluquinconazole 45 77.0(5.6)  105.3(5.8)  115.0(3.6) 98.3(5.9) 88.7(1.0)  103.5(1.5)
121  Flusilazole 4.5 90.0(4.1) 94.009.3) 106.3(2.0) 93.3(4.7) 90.3(1.5) 99.7(9.7)
122 Flutolanil 45 65.0(0.9) 144.7(5.6) 116.0(9.0) 57.5(10.2) 52.0(6.3) 63.6(3.6)
123 Forchlorfenuron 4.5 77.5(2.3) 82.7(5.0) 88.3(7.3) 117.5(4.4) 96.0(3.7) 99.6(9.6)
124  Fosthiazate 4 108.3(3.7) 88.0(6.8) 88.3(2.6) 83.3(9.8) 81.7(3.9) 104.1(4.1)
125 Fthalide 4 97.2(4.1) 89.2(2.4) 92.3(3.0) 86.5(2.3) 94.6(2.4) 83.3(3.3)
126  Furathiocarb 6 101.8(7.0) 85.4(8.4) 76.1(4.9) 43.2(2.5) 98.3(1.2) 92.2(2.2)
127  Heptachlor 10 88.6(5.1) 71.9(4.7) 71.0(5.1) 79.2(2.0) 92.009.2) 84.5(4.5)
128  Heptachlor-epoxide 45 102.4(5.6) 109.0(2.0) 116.7(3.8) 53.6(4.8) 80.2(3.5) 94.3(4.3)
129 Hexaconazole 4.5 98.3(9.3) 84.7(7.0) 87.7(6.1) 112.5(2.3) 92.0(1.5) 103.3(2.9)
130 Hexaflumuron 4 86.0(9.2) 117.3(2.8) 110.3(5.7) 92.5(5.1) 78.5(1.5) 87.0(7.4)
131 Hexazinone 9 123.3(6.9) 115.3(2.4) 102.0(5.7) 93.3(8.2) 81.0(1.3) 94.8(4.8)
132 Hexythiazox 2 103.3(0.8) 88.7(6.0) 86.7(5.7) 98.3(6.2) 119.3(1.5) 83.7(3.7)
133 Imazalil 9 107.5(9.9) 121.3(2.1) 118.7(4.2) 93.3(8.2) 101.0(1.4) 111.4(1.2)
134 Imazosulfuron 4 52.4(5.2) 55.4(1.2) 65.2(8.9) 77.5(4.1) 73.0(3.2) 70.2(10.2)
135 Imibenconazole 9 91.7(8.3) 114.7(2.8) 95.7(6.1) 106.7(2.3) 92.0(2.3) 91.4(1.4)
136  Imidacloprid 9 70.0(0.2) 90.0(8.2) 93.0(10.6) 72.5(8.3) 72.3(3.5) 79.3(9.3)
137 Indanofan 10 117.5(1.2) 88.0(6.3) 103.7(3.5) 110.0(6.0) 105.5(3.4) 93.8(1.2)
138 Indoxacarb 45 88.5(7.5) 107.7(3.1) 97.0(3.6) 71.3(5.7) 105.8(9.6) 115.6(8.6)
139  Iprobenphos 4 117.5(1.1) 90.7(8.6) 92.0(6.1) 85.2(8.5) 82.0(10.2) 87.5(9.4)
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Recovery,% (RSD,%)

Recovery,% (RSD,%)

No Compound (uljg?gg) Lycii Fructus Angelica gigas Nakai

20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
140 Iprodione 4.5 97.5(6.1) 104.0(1.0) 92.3(6.5) 107.5(9.2) 78.0(1.2) 71.0(5.2)
141 Iprovalicarb 4 91.7(6.9) 98.0(5.8) 110.7(4.2) 82.5(6.7) 80.7(1.9) 86.0(8.6)
142  Isofenphos 45 112.1(3.6) 102.0(2.0) 104.4(3.2) 136.4(2.3) 145.6(4.1) 119.8(5.9)
143  Isoprocarb 45 106.7(5.1) 113.3(2.0) 108.0(5.8) 196.7(7.3) 154.0(2.2) 152.3(4.7)
144 TIsoprothiolane 9 118.3(4.5) 92.7(6.7) 117.5(4.7) 106.7(8.4) 119.0(3.6) 92.0(5.2)
145 Kresoxim-methyl 9 91.7(1.6) 115.3(7.4) 119.7(7.3) 85.0(1.8) 84.0(3.3) 109.0(4.5)
146  Linuron 9 95.0(3.7) 122.7(6.2) 102.3(7.4) 85.0(9.2) 98.5(5.2) 101.2(7.2)
147 Lufenuron 4 125.0(8.2) 86.0(2.7) 118.7(3.4) 70.0(3.0) 92.0(1.9) 105.7(3.5)
148 Malathion 3 108.1(3.2) 99.2(2.6) 103.4(2.0) 77.0(7.7) 92.2(7.4) 116.8(1.6)
149 Mandipropamid 10 97.5(5.6) 105.3(7.9) 113.7(1.2) 90.0(8.9) 80.7(7.7) 111.0(4.2)
150 Mecarbam 4.5 98.1(4.0) 89.2(3.4) 88.0(6.9) 77.0(0.6) 99.0(3.9) 111.4(2.8)
151 Mefenacet 45 90.0(5.7) 122.0(5.9) 118.7(4.2) 52.5(5.1) 86.7(3.9) 94.3(5.2)
152 Mepanipyrim 7 106.7(8.8) 110.7(4.3) 96.3(2.1) 85.0(9.7) 83.3(1.8) 102.3(4.7)
153  Mepronil 45 106.5(3.9) 92.7(7.8) 111.6(7.4) 71.4(8.0) 99.3(2.6) 104.1(1.9)
154 Metalaxyl 4.5 91.7(7.1) 105.3(8.1) 89.0(5.8) 71.2(7.1) 76.7(7.5) 73.3(4.0)
155 Metamifop 45 125.0(2.6) 98.0(5.6) 102.0(6.7) 98.3(5.5) 84.0(3.9) 104.3(6.2)
156 Metconazole 45 108.3(4.5) 117.0(5.6) 99.0(4.0) 111.3(1.2) 116.0(1.6) 104.0(2.3)
157 Methabenzthiazuron 45 111.7(9.3) 133.3(3.1) 116.9(5.0) 93.3(8.2) 86.7(6.7) 82.7(6.2)
158 Methidathion 9 80.0(8.8) 118.0(6.8) 88.0(3.7) 102.2(8.6) 92.0(4.4) 98.0(0.8)
159  Methiocarb 45 78.2(5.6) 109.7(2.8) 98.9(3.0) 95.4(4.4) 86.5(4.0) 92.8(3.8)
160 Methomyl 4 110.0(5.6) 92.7(2.0) 97.7(0.9) 72.5(7.0) 72.7(2.9) 74.0(8.3)
161 Methoxychlor 45 80.2(2.7) 82.3(2.6) 85.6(4.1) 88.9(7.8) 77.3(7.5) 89.9(7.7)
162 Metobromuron 3 118.2(2.2) 98.0(5.4) 105.0(2.5) 152.5(4.8) 146.7(8.2) 144.7(7.4)
163 Metolachlor 5 103.2(3.3) 89.6(2.3) 90.7(2.4) 142.7(24)  146.6(10.5) 127.5(1.2)
164 Metolcarb 10 78.0(2.3) 78.3(5.8) 78.5(4.3) 80.3(1.5) 88.5(1.7) 89.5(5.9)
165 Metrafenone 45 83.3(9.4) 94.0(7.5) 92.7(3.0) 106.7(8.4)  108.0(10.5) 102.3(5.7)
166 Metribuzin 4 103.3(2.2) 105.3(5.5) 114.0(3.2) 110.2(4.5) 117.3(6.5) 112.0(1.3)
167  Monocrotophos 45 87.5(4.0) 116.7(5.2) 113.0(1.9) 101.2(4.2) 97.0(10.4) 93.0(4.5)
168  Myclobutanil 4.5 86.7(1.2) 118.0(2.9) 128.3(8.4) 141.7(6.7) 143.3(8.6) 149.7(1.3)
169 Napropamide 5 107.5(3.3) 99.0(6.8) 60.3(5.1) 168.3(2.0) 144.0(8.4) 146.0(8.3)
170  Novaluron 8 118.3(2.2) 108.7(5.1) 111.3(1.1) 167.5(4.3)  101.3(10.9) 99.0(3.9)
171  Nuarimol 4 108.6(2.4) 119.1(1.8) 93.4(2.9) 82.6(2.4) 77.3(3.7) 78.2(2.2)
172 o,p'-DDT 4 119.2(3.5) 105.5(1.2) 109.5(3.0) 85.5(8.6) 96.8(0.8) 106.1(7.7)
173 Ofurace 4 105.4(3.8) 94.8(2.0) 96.9(3.9) 79.2(6.2) 94.5(2.0) 105.7(2.4)
174 Oxadiazon 4.5 102.2(4.0) 94.1(2.1) 96.5(2.7) 44.0(8.4) 79.0(3.3) 95.8(1.7)
175 Oxamyl 45 90.0(2.1) 95.3(9.7) 82.0(3.9) 37.5(10.3) 42.0(5.4) 89.3(2.3)
176 ~ Oxaziclomefon 4 115.0(2.8) 87.3(3.7) 84.3(4.3) 106.7(4.8) 107.3(1.1) 92.0(3.8)
177  p,p-DDD 4 119.2(3.5) 105.5(1.2) 109.5(3.0) 115.5(8.6) 96.8(0.8) 106.1(7.7)
178 p,p-DDE 4 106.4(4.1) 95.3(1.8) 97.3(2.2) 72.7(8.9) 73.5(4.7) 86.5(1.0)
179  p,p-DDT 8 109.7(4.3) 110.2(5.1) 99.7(7.2) 118.7(4.3) 99.1(7.7) 98.5(8.7)
180 Paclobutrazol 9 95.6(4.3) 88.3(1.8) 90.9(1.8) 72.9(10.4) 69.7(8.3) 82.0(2.3)
181 Parathion-ethyl 6 127.9(4.6) 93.0(2.0) 90.9(3.8) 94.6(9.4) 85.9(4.2) 92.6(2.8)
182  Parathion-methyl 5 95.9(4.6) 83.0(2.0) 80.9(3.8) 80.2(5.6) 80.2(0.6) 90.7(2.1)
183 PCTA 45 96.1(4.7) 87.8(2.9) 89.0(3.2) 31.7(8.9) 58.0(4.8) 75.3(1.5)
184 Penconazole 4.5 97.5(4.4) 94.0(3.9) 112.0(6.6) 105.0(6.8) 98.7(8.6) 93.7(7.0)
185 Pencycuron 9 108.3(4.1) 116.7(4.0) 106.7(2.2) 118.3(7.9) 101.3(1.8) 112.3(5.1)
186  Pendimethalin 8 91.0(5.2) 88.7(9.2) 101.7(4.0) 73.5(5.2) 98.2(5.4) 95.0(4.6)
187  Pentachloroaniline 4 102.7(4.1) 93.8(2.8) 97.2(3.2) 72.1(10.6) 72.0(6.0) 83.0(2.3)
188 Pentoxazone 4 108.7(4.2) 98.9(2.0) 99.6(2.1) 123.0(4.3) 51.4(5.4) 68.6(2.9)
189  Permethrin 8 99.6(4.1) 93.5(2.0) 96.2(2.7) 80.8(2.2) 97.7(9.4) 119.3(2.2)
190  Phenthoate:PAP 9 108.9(4.2) 96.5(5.7) 104.2(3.2) 66.1(8.3) 94.6(4.7) 116.0(5.8)
191 Phorate 9 109.3(2.4) 98.8(3.1) 102.9(3.9) 37.4(6.0) 59.8(6.4) 76.3(2.0)
192 Phosalone 4 106.7(8.6) 114.7(9.4) 96.7(5.5) 118.9(3.4) 83.0(6.2) 99.7(2.6)
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LOQ Recovery,% (RSD,%) Recovery,% (RSD,%)

No Compound (ug/ke) Lycii Fructus Angelica gigas Nakai
20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
193 Phosphamidone 4 92.4(4.8) 104.1(8.9) 107.3(1.8) 85.8(5.5) 82.6(9.8) 99.2(9.8)
194  Phoxim 45 115.0(1.5) 126.0(9.8) 125.7(5.3) 75.0(9.2) 77.0(7.7) 102.0(6.6)
195 Piperophos 4.5 111.7(0.2) 91.2(4.8) 102.7(2.0) 106.7(6.5) 105.3(4.8) 106.0(4.3)
196  Pirimicarb 7 95.0(5.2) 115.3(6.6) 113.7(6.7) 88.3(6.2) 84.0(1.3) 83.7(7.3)
197  Pirimiphos-ethyl 4.5 110.2(4.0) 97.0(1.8) 99.6(2.4) 52.2(3.7) 70.5(6.1) 86.2(1.9)
198  Pirimiphos-methyl 45 96.7(4.5) 94.0(0.6) 91.0(2.4) 93.3(4.8) 97.3(3.7) 98.3(3.9)
199 Pretilachlor 4 119.4(8.3) 125.3(7.5) 123.7(5.4) 102.5(3.1) 74.0(5.4) 71.7(1.9)
200 Probenazole 45 82.2(7.5) 80.2(3.4) 82.6(6.4) 75.2(6.5) 75.2(10.5) 79.2(1.2)
201 Prochloraz 4 93.0(3.9) 116.0(9.6) 110.3(8.8) 86.7(6.4) 83.2(7.4) 83.0(1.4)
202 Procymidone 9 119.6(3.6) 98.2(2.1) 96.4(2.3) 43.2(4.3) 64.2(8.0) 78.0(0.2)
203 Profenofos 45 83.3(4.3) 84.7(3.0) 82.3(1.9) 88.3(1.0) 117.3(2.8) 105.3(3.3)
204 Propamocarb 6 103.3(5.6) 108.7(8.5) 92.3(6.6) 77.5(4.2) 70.0(5.6) 72.0(5.1)
205 Propanil 4 100.8(3.1) 93.2(1.7) 97.5(3.4) 63.5(4.5) 87.8(4.2) 97.9(2.2)
206 Propoxur 4 75.8(5.0) 75.9(2.2) 72.3(3.4) 105.6(1.5) 110.7(7.1) 120.9(2.6)
207 Prothiofos 4.5 99.8(3.3) 94.9(1.0) 98.0(3.1) 75.4(7.8) 61.5(7.0) 79.4(2.3)
208 Pyraclofos 45 115.0(2.6) 73.0(2.2) 90.7(10.8) 77.2(10.2) 87.2(5.2) 107.5(1.5)
209 Pyraclostrobin 4 80.0(8.8) 113.3(1.3) 110.3(5.4) 116.7(2.1) 109.3(4.4) 118.3(9.2)
210 Pyrazophos 45 112.6(4.6) 105.0(2.6) 107.7(2.7) 76.0(1.4) 78.7(5.8) 97.5(2.5)
211 Pyributicarb 4.5 81.7(0.6) 73.3(6.9) 79.0(4.0) 110.5(6.2) 104.7(0.9) 94.7(3.5)
212 Pyridaben 45 118.3(7.2) 103.3(4.3) 117.0(4.4) 103.3(3.3) 109.2(1.3) 96.7(4.1)
213  Pyridaphenthion 45 105.0(6.9) 96.7(4.0) 106.5(3.9) 105.2(3.1) 110.7(7.2) 82.0(6.7)
214  Pyriftalid 45 87.5(4.0) 104.0(5.4) 105.7(8.9) 100.0(9.9) 94.7(6.8) 122.3(1.1)
215 Pyrimethanil 4 98.3(6.3) 114.0(1.8) 111.7(4.1) 104.3(9.1) 134.0(4.2) 146.0(7.9)
216  Pyrimidifen 4 102.1(3.6) 115.3(1.2) 113.3(3.8) 108.4(3.6) 99.2(5.4) 117.8(1.7)
217  Pyriminobac-methyl 4 94.3(3.5) 84.9(2.0) 88.1(2.8) 42.1(9.3) 66.0(5.8) 78.0(2.0)
218  Pyriproxyfen 9 103.9(2.8) 96.7(2.1) 98.8(3.2) 61.6(7.7) 87.2(2.6) 100.3(2.1)
219 Pyroquilon 10 113.0(7.0) 106.9(1.5) 112.0(2.9) 52.4(7.8) 81.7(7.9) 93.9(2.8)
220 Quinoclamine 4 114.1(3.4) 106.0(0.7) 114.2(3.0) 121.2(5.0) 118.4(1.7) 125.9(3.1)
221  Quintozene 4.5 101.5(5.3) 84.8(3.4) 87.8(1.9) 74.6(10.1) 94.8(8.2) 82.2(5.6)
222 Quinzalofop-ethyl 9 118.3(1.2) 107.3(7.3) 106.7(8.9) 116.7(8.0) 106.7(9.9) 107.0(9.8)
223  Sethoxydim 10 80.0(2.5) 85.3(3.6) 74.0(5.2) 177.5(2.0) 102.0(2.2) 118.5(1.6)
224  Silafluofen 4 90.0(3.5) 81.3(8.0) 102.7(2.2) 110.0(3.9) 77.0(1.3) 73.0(5.8)
225 Simazine 4 85.7(5.6) 83.6(0.8) 85.9(2.7) 64.0(1.4) 66.7(5.7) 90.7(4.6)
226  Simeconazole 5 107.4(3.1) 96.2(2.0) 99.7(2.8) 69.4(1.9) 91.7(4.8) 99.3(1.4)
227  Simetryn 6 86.7(4.5) 107.3(8.4) 98.2(6.3) 163.3(1.8) 150.7(4.3) 152.3(5.5)
228 Spirodiclofen 45 93.3(1.7) 119.2(4.4) 86.0(6.7) 84.1(2.0) 92.7(1.1) 92.0(5.9)
229 Spiromesifen 9 93.3(1.3) 98.0(8.9) 96.0(2.1) 96.7(6.1) 112.0(6.8) 88.5(2.4)
230 Tebuconazole 45 68.2(9.2) 98.0(8.7) 88.0(9.7) 92.5(9.6) 90.7(9.8) 89.7(9.8)
231 Tebufenozide 4.5 75.0(7.3) 77.2(7.2) 71.0(4.1) 74.0(6.1) 79.3(5.1) 78.3(2.3)
232  Tebufenpyrad 45 56.7(1.2) 101.3(5.1) 129.3(7.7) 171.7(8.9) 135.3(4.3) 144.7(3.8)
233 Tebupirimfos 4.5 116.7(4.9) 111.3(3.4) 98.3(0.4) 113.3(1.8) 109.3(1.7) 91.3(5.8)
234 Teflubenzuron 10 116.7(1.8) 114.0(3.0) 119.2(5.1) 205.0(4.2) 126.7(1.5) 152.0(6.6)
235 Tefluthrin 9 115.1(5.6) 101.3(0.8) 102.5(3.4) 72.8(3.1) 80.0(2.9) 95.9(2.4)
236  Terbufos 9 91.7(9.0) 98.7(8.9) 95.0(2.7) 105.0(4.4) 117.0(1.7) 81.5(4.9)
237  Terbuthylazine 4.5 103.2(3.7) 94.5(2.2) 98.0(2.1) 72.9(3.5) 91.6(6.0) 101.3(0.9)
238 Tetraconazole 7 103.3(6.8) 113.3(5.7) 103.7(0.4) 95.0(4.7) 92.0(3.2) 82.7(1.3)
239 Tetradifon 4.5 127.2(3.5) 91.4(5.7) 86.9(2.8) 75.2(9.6) 79.5(1.2) 87.2(5.3)
240 Thiabendazole 45 75.0(1.4) 85.3(3.6) 81.7(4.3) 75.0(5.7) 74.7(1.3) 75.0(2.4)
241  Thiacloprid 4.5 123.3(1.8) 105.3(6.1) 100.7(3.0) 108.3(5.3) 89.3(1.3) 89.0(3.0)
242 Thiamethoxam 10 127.5(3.9) 82.0(4.8) 86.7(8.0) 56.7(5.1) 79.0(4.9) 88.7(4.3)
243  Thiazopyr 9 96.1(3.1) 90.1(4.3) 95.3(3.8) 51.7(9.0) 75.8(5.6) 84.8(3.0)
244  Thifluzamide 10 57.0(8.0) 51.7(4.4) 61.1(10.6) 75.0(2.9) 80.0(1.5) 100.0(9.3)
245 Thiobencarb 4.5 125.0(6.0) 128.9(1.4) 74.2(6.6) 122.7(1.4) 95.4(7.6) 93.1(5.2)
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Recovery,% (RSD,%)

Recovery,% (RSD,%)

No Compound (uljg?gg) Lycii Fructus Angelica gigas Nakai

20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
246  Thiodicarb 4.5 72.5(5.0) 79.0(7.5) 88.7(1.9) 72.5(10.3) 77.0(1.1) 73.0(3.3)
247  Tiadinil 7 52.5(1.2) 55.0(4.1) 119.0(4.1) 72.5(4.5) 74.5(5.2) 114.5(5.2)
248  Tolclofos-methyl 7 99.1(4.2) 92.2(2.2) 94.3(2.6) 52.2(7.5) 76.5(5.4) 91.8(4.4)
249 Tolyfluanid 4 82.6(4.4) 72.7(3.7) 73.9(3.3) 40.3(9.1) 67.6(5.7) 91.0(5.6)
250 Tralomethrin 4.5 82.4(3.0) 65.8(4.1) 66.3(4.3) 93.6(3.6) 103.2(1.9) 110.0(8.0)
251 Triadimefon 45 102.5(3.1) 88.0(4.2) 97.0(4.8) 116.7(7.8) 118.7(1.8) 102.3(1.7)
252  Triadimenol 4.5 80.0(4.2) 82.4(1.3) 115.2(1.7) 95.0(3.9) 100.7(2.1) 92.0(10.7)
253  Triazophos 9 77.5(7.7) 82.0(8.2) 96.0(4.8) 82.5(4.4) 88.0(7.8) 101.5(3.6)
254  Trichlorfon 4.5 111.7(1.4) 104.0(2.6) 113.2(9.9) 97.0(10.8) 82.0(3.4) 118.3(1.7)
255 Tricyclazole 45 105.0(1.0) 114.0(5.3) 107.0(4.9) 98.3(1.7) 92.7(1.2) 83.3(3.9)
256  Trifloxystrobin 4.5 110.0(4.5) 128.7(1.8) 114.3(1.1) 152.5(1.6) 154.0(7.2) 154.0(1.7)
257  Triflumizole 45 116.7(2.0) 105.3(4.4) 108.0(1.9) 92.3(3.7) 118.7(1.6) 116.3(5.9)
258  Triflumuron 9 125.0(1.6) 118.0(7.4) 128.0(5.5) 212.5(5.0) 148.0(1.3) 168.3(6.0)
259  Trifluralin 45 102.4(2.7) 89.6(2.8) 96.0(2.9) 91.4(9.2) 73.8(3.9) 74.8(1.6)
260 Vamidothion 4 117.5(3.0) 112.0(4.0) 104.3(4.5) 70.0(3.5) 79.0(2.6) 72.0(3.7)
261 Vinclozolin 4 106.7(4.2) 96.9(3.5) 99.1(2.5) 73.8(8.9) 94.3(3.6) 103.3(1.9)

Table 4. Average recovery and RSD of 261 pesticides spiked in cnidium and jujube different concentrations with
GC-MS/MS and LC-MS/MS (n=5)

Recovery,% (RSD,%)

Recovery,% (RSD,%)

No. Compound (uljg?gg) Zizyphi Fructus Cnidii Rhizoma
20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
1 Acetamiprid 45 775(3.7)  123.3(45)  118.7(7.7) 158.3(4.8) 174.0(1.1) 169.0(2.6)
2 Alachlor 5 80.4(2.5) 83.2(4.3) 85.9(3.6) 45.6(5.0) 49.2(2.5) 26.0(2.2)
3 Aldicarb 10 141.4(5.7)  216.0(4.1) 77.9(5.0) 157.5(0.8) 174.0(5.2) 93.0(2.2)
4  Aldrin 20 84.6(1.3) 76.7(3.7) 78.0(3.9) 105.0(2.0) 98.0(4.1) 71.0(8.9)
5  Amisulbrom 8 72.0(3.6) 73.0(1.3) 75.0(7.7) 190.7(4.1) 167.2(1.2) 152.5(4.2)
6  Amitraz 8 71.0(4.1) 79.0(4.1)  115.5(4.1) 165.2(0.4) 166.2(1.2) 155.5(1.2)
7 Azimsulfuron 45 105.2(04)  103.0(4.1)  104.5(4.9) 70.0(4.1) 107.0(1.9) 86.5(1.2)
8  Azinphos-methyl 45 77.5(4.1) 79.0(5.6) 82.5(4.3) 97.5(5.4) 114.0(4.2) 97.0(7.5)
9  Azoxystrobin 4.5 75.0(7.5) 752(2.8)  99.0(10.9) 142.5(1.1) 84.0(6.7) 119.2(1.3)
10  Bendiocarb 16 115.034)  116.7(14) 113.7(3.4) 116.7(3.9) 160.0(7.8) 152.3(2.1)
11  Benthiavalicarb-isopr 4.5 86.2(0.5) 85.02.9)  105.2(5.2) 107.5(4.1) 109.0(5.2) 112.5(1.1)

opyl

12 Benzoximate 45 90.0(5.5)  114.0(4.1)  114.0(5.4) 77.5(5.3) 74.0(11.0) 75.0(5.7)
13 BHC-a 5 77.5(1.9) 71.1(5.6) 72.9(5.5) 117.0(3.3) 111.0(3.7) 113.0(4.1)
14 BHC-8 4 85.4(3.1) 71.6(3.9) 70.0(4.4) 75.0(1.2) 73.0(7.2) 79.7(5.3)
15 BHGC-6 4 75.4(5.0) 70.6(6.0) 77.4(5.9) 75.0(1.2) 73.0(7.2) 79.5(5.4)
16 BHC-vy 4 81.6(8.4) 74.3(9.0) 72.8(1.6) 78.0(1.2) 73.0(1.2) 71.0(1.3)
17 Bifenox 45 102.5(4.1) 85.0(4.7) 77.5(4.6)  215.0(5.2) 178.7(5.3) 171.5(0.9)
18  Bifenthrin 5 91.5(4.3) 85.5(3.6) 86.9(2.9) 110.0(3.8) 107.0(4.8) 93.0(4.8)
19  Bitertanol 9 119.2(4.7)  114.024) 116.7(8.1) 108.3(1.0) 170.0(4.3) 179.7(9.2)
20  Boscalid 4.5 105.2(9.7)  117.3(5.7)  117.5(2.1) 96.7(6.1) 94.0(5.6) 101.2(2.5)
21  Bromobutide 4 79.6(7.2) 79.4(1.7) 89.6(1.4) 69.9(8.8) 87.7(9.7) 98.4(3.8)
22 Bromopropylate 20 87.3(2.1) 80.5(3.2) 81.7(3.3) 105.0(4.7) 98.0(2.3) 87.0(4.7)
23  Buprofezin 45 113.3(5.0)  112.0(5.1)  101.7(5.4) 108.3(7.1) 110.7(1.8) 103.7(3.7)
24 Butachlor 20 81.3(3.8) 79.3(6.1) 83.9(4.7) 113.0(7.9) 112.0(2.4) 114.0(8.2)
25  Cadusafos 20 80.2(2.3) 81.4(1.0) 89.0(3.8) 82.9(2.7) 88.2(1.6) 80.8(1.7)
26  Captan 4 179.8(2.8)  178.8(2.2)  158.4(9.1) 167.9(8.7)  210.5(4.8) 131.6(5.6)




156 Na et al.
Recovery,% (RSD,%) Recovery,% (RSD,%)

No. Compound (uljéo/gg) Zizyphi Fructus Cnidii Rhizoma
20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
27  Carbaryl 45 128.6(9.5) 140.0(5.9) 140.0(2.6) 85.0(11.8) 108.7(5.9) 110.0(4.2)
28  Carbendazim 4.5 102.5(3.5) 116.0(8.7) 98.4(8.5) 70.0(10.2) 75.3(1.6) 81.0(3.3)
29  Carbofuran 4.5 130.0(3.3) 142.0(9.4) 101.0(5.7) 151.7(9.5) 165.3(1.8) 171.0(2.0)
30 Carbosulfan 3 57.5(0.2) 58.7(7.6) 52.0(6.3) 53.3(1.5) 59.3(1.6) 58.7(1.9)
31 Carfentrazone 4.5 111.7(9.9) 112.0(6.6) 115.3(1.3) 107.5(1.4) 100.0(9.8) 82.0(9.0)

-ethyl
32 Chlorantraniliprole 4.5 75.0(5.1) 85.0(1.7) 94.3(2.7) 107.5(2.3) 152.7(8.4) 103.3(3.0)
33 Chlorfenapyr 4 73.0(8.0) 72.0(8.8) 77.3(4.7) 83.3(5.1) 84.6(5.5) 88.5(2.5)
34  Chlorfluazuron 5 77.5(3.8) 115.0(3.8) 117.7(7.9) 90.0(7.7) 109.0(4.3) 110.5(1.6)
35  Chlorobenzilate 9 93.4(1.3) 82.3(3.9) 83.3(2.5) 105.0(4.0) 92.0(11.1) 90.0(4.2)
36  Chlorothalonil 4 150.2(4.9) 57.7(1.3) 52.3(6.0) 62.6(7.5) 56.1(3.8) 55.5(5.0)
37  Chlorpropham 5 115.0(8.9) 109.0(9.2) 101.5(0.6) 85.4(1.2) 82.2(10.2) 86.0(2.6)
38  Chlorpyrifos 16 83.3(4.2) 79.3(4.6) 82.0(3.2) 97.0(4.4) 85.0(1.9) 134.0(6.3)
39  Chlorpyriphos 9 75.9(2.5) 74.5(5.2) 77.4(3.5) 98.0(7.7) 111.4(1.6) 116.0(2.3)
-methyl

40  Chromafenozide 4.5 111.7(1.0) 116.0(1.2) 96.0(1.5) 97.5(1.1) 92.0(2.6) 88.0(3.2)
41  Clofentezine 9 100.0(4.1) 107.0(1.3) 88.3(5.6) 116.7(3.8) 111.0(2.4) 119.2(8.3)
42  Clomazone 4.5 113.3(2.0) 113.3(9.6) 93.7(1.7) 91.7(3.1) 100.0(7.2) 105.0(1.0)
43  Clothianidin 9 111.7(5.3) 110.0(4.4) 119.3(7.0) 112.7(4.7) 102.7(1.3) 104.2(9.0)
44  Cyazofamid 5 115.0(7.4) 113.0(8.0) 116.0(2.6) 97.5(10.6) 103.3(1.9) 97.0(4.5)
45  Cyclosulfamuron 4.5 85.0(7.5) 85.9(9.9) 98.5(4.1) 71.7(9.1) 72.0(3.2) 73.0(2.5)
46  Cyflufenamid 4.5 87.5(2.5) 117.0(5.2) 102.3(1.7) 115.0(9.1) 112.0(8.6) 119.3(1.8)
47  Cyfluthrin 10 161.8(2.2) 131.4(9.2) 105.6(2.1) 96.7(1.3) 92.0(1.4) 76.6(10.3)
48  Cyhalofop-butyl 9 75.7(3.0) 77.0(1.7) 72.5(10.2) 107.5(1.2) 117.0(8.1) 98.0(5.6)
49  Cyhalothrin 4 123.6(2.9) 101.5(4.3) 102.3(4.2) 97.0(6.3) 103.0(6.4) 114.0(3.6)
50 Cymoxanil 8 100.0(5.5) 116.0(5.9) 111.3(9.2) 98.3(5.0) 110.7(3.6) 112.7(1.2)
51 Cypermethrin 4 115.4(8.8) 115.4(1.7) 125.3(2.8) 100.0(6.1) 95.0(2.5) 110.0(2.6)
52  Cyproconazole 4.5 125.0(6.9) 112.0(1.2) 118.3(5.0) 119.7(1.9) 116.7(9.7) 110.7(3.7)
53  Cyprodinil 45 111.7(3.7) 134.0(8.4) 132.3(6.1) 141.7(2.0) 156.7(6.3) 149.3(2.0)
54  Daimuron 9 88.3(3.4) 92.0(0.4) 101.2(1.1) 118.3(2.9) 87.3(1.7) 82.7(1.9)
55  Deltamethrin 4 110.6(1.6) 87.5(2.1) 88.1(1.2) 86.0(4.3) 102.0(3.5) 100.0(2.6)
56 Diazinon 10 79.1(3.0) 78.8(3.9) 77.3(8.1) 132.2(1.4) 162.3(4.5) 147.1(7.3)
57  Dichlofluanid 10 56.3(6.9) 36.8(1.1) 33.3(3.0) 164.4(7.2) 148.1(5.5) 142.5(8.8)
58  Dichlorvos 8 96.7(7.9) 95.0(10.4) 107.0(6.4) 107.5(1.9) 97.0(10.6) 85.0(2.4)
59  Diclofop-methyl 4 91.4(4.5) 81.7(3.4) 81.6(3.0) 108.0(3.8) 101.0(2.3) 91.0(3.8)
60 Dicloran 10 100.5(2.8) 80.4(3.2) 79.6(4.0) 174.5(1.2)  162.3(10.2) 166.2(5.2)
61  Dicofol 4 88.0(3.0) 83.2(4.0) 83.1(3.6) 110.0(3.3) 75.0(4.0) 71.0(4.2)
62  Dieldrin 4 93.9(2.9) 81.7(3.7) 81.8(3.1) 106.0(3.8) 77.0(4.2) 97.0(4.6)
63  Diethofencarb 4.5 110.0(5.0) 110.0(5.7) 101.0(5.4) 158.3(3.1) 148.7(4.1) 95.0(2.6)
64  Difenoconazole 45 113.3(3.5) 112.0(3.3) 110.7(8.4) 92.5(1.2) 104.0(10.9) 84.0(10.6)
65  Diflubenzuron 4.5 111.7(8.6) 98.0(4.3) 116.3(3.0) 137.5(3.3) 199.3(6.5) 170.7(3.8)
66  Dimepiperate 45 94.0(2.2) 106.0(2.9) 74.5(1.5) 78.3(9.0) 75.0(3.1) 75.0(1.4)
67 Dimethenamid 4 90.0(1.2) 85.6(3.8) 85.6(4.2) 103.0(3.2) 96.0(1.1) 87.0(4.0)
68 Dimethoate 4.5 108.3(9.1) 106.0(1.8) 109.0(7.6) 105.0(3.7) 119.3(0.7) 108.0(2.5)
69  Dimethomorph 4.5 125.0(1.2) 122.7(4.6) 131.0(9.4) 67.5(0.4) 84.0(7.7) 115.2(3.8)
70  Dimethylvinphos 4.5 107.5(1.8) 105.0(3.9) 101.7(7.6) 107.5(2.6) 143.3(5.7) 166.7(6.6)
71  Diniconazole 9 95.0(1.0) 107.0(1.0) 115.7(4.1) 105.0(6.1) 109.0(1.6) 116.0(4.0)
72  Dinotefuran 4 80.0(10.4) 122.0(1.2) 105.3(7.1) 115.0(4.9) 108.2(3.1) 104.7(4.7)
73 Diphenamid 4 95.6(2.0) 88.9(2.8) 87.9(3.6) 107.0(3.7) 95.0(2.0) 73.0(8.8)
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Recovery,% (RSD,%)

Recovery,% (RSD,%)

No Compound (uljéo/gg) Zizyphi Fructus Cnidii Rhizoma

20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
74  Diphenylamine 4.5 79.0(5.9) 77.1(6.7) 79.4(4.8) 96.0(4.0) 80.0(3.8) 71.0(9.6)
75  Dithianon 6 85.0(6.8) 112.0(8.0) 80.5(8.3) 85.0(6.8) 112.0(8.0) 80.5(8.3)
76  Dithiopyr 3 80.3(2.8) 81.4(4.5) 83.2(4.1) 80.3(2.8) 81.4(4.5) 83.2(4.1)
77  Diuron 4.5 100.1(7.2) 110.7(5.9) 107.7(3.9) 140.0(9.4) 154.7(4.5) 157.3(4.2)
78  Edifenphos 45 118.3(5.5) 113.3(7.0) 103.7(1.6) 153.3(7.5) 146.7(3.5) 97.4(4.1)
79  Emamectin 8 115.0(6.1) 89.0(2.2) 92.0(8.4) 145.0(2.4) 144.7(5.6) 147.7(4.3)

benzoate

80 Endosulfan-a 4 81.1(4.5) 79.2(5.5) 81.5(4.5) 107.0(4.2) 96.0(3.3) 76.0(5.1)
81 Endosulfan-3 4 92.0(1.8) 79.4(4.2) 79.1(4.2) 108.0(4.6) 98.0(2.1) 101.0(4.2)
82  Endosulfan-sulfate 4 83.1(3.7) 80.9(4.8) 84.5(3.8) 81.0(6.5) 83.0(2.5) 71.0(6.1)
83  Endrin 4 92.2(0.9) 74.2(5.1) 71.4(4.4) 110.8(3.6) 101.0(4.1) 89.0(6.0)
84 EPN 4 117.5(4.1) 83.2(4.0) 77.9(2.7) 102.0(4.9) 101.0(3.9) 101.0(4.5)
85  Esprocarb 4.5 84.0(1.8) 81.9(4.1) 83.3(3.5) 102.0(3.9) 97.0(2.0) 93.0(3.1)
86  Ethaboxam 9 82.5(4.1) 108.1(7.8) 82.0(1.1) 90.0(2.8) 119.0(1.2) 105.5(6.3)
87  Ethalfluralin 6 106.2(1.8) 75.3(4.6) 68.4(3.7) 100.0(4.3) 99.0(3.5) 106.0(2.6)
88  Ethiofencarb 4.5 71.0(10.3) 85.0(5.0) 87.3(6.9) 132.5(8.0) 114.0(3.0) 118.3(5.8)
89  Ethoprophos 2 90.0(1.4) 87.0(2.7) 114.0(0.9) 103.3(8.2) 116.7(2.8) 105.7(6.0)
90  Etofenprox 7 85.0(1.5) 104.0(1.1) 109.0(1.1) 70.5(2.2) 105.0(3.7) 102.7(1.2)
91 Etoxazole 4 95.9(9.2) 87.1(2.1) 87.0(3.1) 106.0(4.1) 78.0(3.0) 115.0(3.3)
92  Etridiazole 4 73.5(7.4) 72.8(10.1) 73.6(1.9) 75.0(2.9) 86.0(2.9) 71.0(3.4)
93  Etrimfos 4.5 115.0(4.1) 108.0(1.1) 82.5(5.7) 168.2(4.2) 169.0(2.1) 162.2(5.2)
94  Fenamidone 7 106.7(1.2) 98.0(3.9) 101.0(3.2) 116.7(1.4) 118.7(8.2) 118.7(3.5)
95  Fenamiphos 9 86.6(3.2) 80.2(6.6) 82.5(1.4) 115.0(5.4) 93.0(2.4) 99.0(1.4)
96  Fenarimol 4 116.7(6.0) 111.3(4.5) 119.7(3.9) 42.5(2.1) 96.0(2.9) 100.7(1.2)
97  Fenazaquin 4.5 81.0(2.0) 79.5(3.9) 80.2(2.6) 100.2(6.9) 105.1(2.4) 94.1(3.6)
98  Fenbuconazole 9 113.3(5.0) 108.0(6.1) 105.0(2.9) 91.7(1.6) 106.0(6.8) 111.0(4.1)
99  Fenhexamid 6 152.6(5.2) 155.0(5.2) 105.2(5.2) 55.0(1.1) 58.0(10.5) 51.5(4.5)
100 Fenitrothion 45 94.5(2.3) 76.1(3.4) 77.7(5.0) 52.1(2.3) 162.6(2.9) 150.6(5.9)
101  Fenobucarb 9 106.7(2.7) 102.0(2.9) 106.0(1.9) 95.0(9.1) 93.3(3.3) 98.0(1.8)
102  Fenothiocarb 8 100.0(4.1) 104.7(9.1) 113.7(6.3) 105.0(4.3)  108.7(10.6) 94.3(5.2)
103  Fenoxanil 9 85.3(2.6) 82.1(4.7) 82.4(4.0) 109.0(4.2) 101.0(2.8) 94.0(4.4)
104  Fenoxaprop-P-ethyl 4.5 105.0(7.6) 96.0(7.4) 104.7(9.8) 82.5(2.4) 116.7(2.9) 108.0(3.8)
105 Fenoxycarb 45 132.5(8.0) 119.0(1.2) 110.3(9.7) 171.7(4.4) 180.7(5.7) 145.0(5.8)
106  Fenpropathrin 4.5 105.0(9.0) 103.3(1.4) 96.5(0.7) 100.0(4.4)  112.0(10.2) 114.3(5.5)
107  Fenpyroximat 4 95.0(3.7) 109.0(7.7) 112.0(5.4) 113.3(8.0)  112.0(10.8) 108.3(8.4)
108  Fenthion 45 76.8(3.3) 78.0(4.1) 80.0(4.2) 107.0(4.2) 82.0(1.8) 90.0(3.6)
109 Ferimzone 18 106.7(7.2) 104.0(1.7) 115.3(5.1) 95.0(1.4) 116.7(3.0) 103.3(0.7)
110  Fipronil 9 109.5(2.8) 83.3(4.9) 81.2(3.7) 104.0(4.1) 98.0(2.1) 89.0(2.3)
111 Flonicamid 4 110.0(2.0) 112.0(2.9) 117.7(1.1) 131.7(1.9) 118.2(2.5) 109.3(6.6)
112 Fluacrypyrim 45 152.2(8.8) 109.1(2.3) 77.6(4.9) 105.0(4.1) 99.0(3.0) 93.0(2.1)
113 Fluazifop-P-butyl 45 113.3(4.0) 102.0(8.6) 111.7(6.1) 108.3(3.7) 104.7(2.1) 101.3(4.5)
114  Fluazinam 4.5 107.5(4.1) 111.1(5.2) 115.0(6.9) 95.5(1.1) 85.0(6.8) 105.2(3.0)
115 Flubendiamide 4.5 80.0(8.3) 102.0(8.6) 93.5(1.2) 80.7(7.1) 82.0(1.0) 90.0(6.1)
116  Fludioxonil 9 82.5(4.1) 92.0(5.8) 72.7(7.8) 115.0(1.2) 113.3(3.9) 119.5(6.5)
117  Flufenoxuron 9 140.0(3.6) 115.0(9.4) 104.7(9.6) 87.7(7.8) 90.0(7.0) 108.7(2.2)
118  Flumioxazin 4.5 95.0(7.4) 128.0(6.6) 146.5(2.7) 102.5(4.5) 152.0(5.6) 162.3(5.0)
119  Fluopicolide 9 110.0(0.3) 109.0(5.1) 109.7(6.3) 107.7(1.4) 109.3(1.7) 97.5(8.3)
120  Fluquinconazole 4.5 107.5(2.2) 111.0(2.5) 98.3(1.8) 90.0(5.7) 106.7(8.6) 88.0(7.0)
121  Flusilazole 4.5 94.0(1.9) 104.0(1.8) 112.0(3.6) 116.6(8.5) 100.0(3.5) 106.7(6.4)




158 Na et al.
Recovery,% (RSD,%) Recovery,% (RSD,%)

No Compound (uljéo/gg) Zizyphi Fructus Cnidii Rhizoma
20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
122  Flutolanil 4.5 67.5(7.6) 139.0(9.2) 128.7(9.0) 165.0(8.9) 204.0(1.0) 95.0(6.0)
123  Forchlorfenuron 4.5 96.7(6.0) 94.0(2.3) 116.3(4.9) 83.3(8.2) 108.0(4.1) 105.7(1.7)
124  Fosthiazate 4 105.0(6.1) 102.0(1.9) 107.7(3.7) 96.7(4.6) 98.7(2.6) 95.7(1.6)
125 Fthalide 4 89.8(1.6) 83.4(4.0) 83.6(4.3) 108.0(4.3) 100.0(2.9) 87.0(4.4)
126  Furathiocarb 6 81.1(7.8) 76.0(5.3) 70.1(2.4) 104.0(4.3) 108.0(4.0) 85.0(3.0)
127  Heptachlor 10 83.9(2.6) 99.1(4.5) 92.6(6.4) 93.0(3.0) 95.0(6.3) 100.0(1.5)
128  Heptachlor-epoxide 4.5 95.7(3.5) 80.1(4.0) 79.5(2.8) 102.0(3.7) 96.0(1.6) 84.0(6.7)
129 Hexaconazole 4.5 90.0(5.7) 116.0(1.9) 111.0(4.0) 95.0(1.8) 77.0(1.8) 110.0(2.6)
130 Hexaflumuron 4 86.7(8.0) 103.0(8.0) 118.7(9.3) 87.5(6.6) 114.0(1.2) 108.7(3.7)
131 Hexazinone 9 81.7(9.9) 91.3(9.6) 92.7(5.5) 75.0(10.3) 74.0(2.1) 75.0(1.0)
132 Hexythiazox 2 103.3(2.2) 95.0(6.8) 99.7(4.7) 106.7(1.8) 114.0(5.7) 114.0(3.9)
133 Imazalil 9 67.5(5.7) 111.3(5.7) 123.3(9.1) 198.3(7.7) 162.7(3.8) 161.3(6.2)
134 Imazosulfuron 4 103.2(6.2) 102.3(2.2) 103.4(6.4) 72.5(6.2) 70.0(1.2) 70.5(5.2)
135 Imibenconazole 9 111.7(6.8) 111.0(9.4) 118.7(3.4) 91.7(8.3) 115.3(4.5) 95.0(2.2)
136  Imidacloprid 9 115.0(8.7) 101.0(1.2) 109.7(1.7) 101.1(4.7) 90.7(10.8) 93.3(8.9)
137 Indanofan 10 115.0(2.3) 106.0(1.3) 116.3(9.9) 72.5(1.2) 90.0(5.7) 80.0(3.3)
138 Indoxacarb 4.5 80.5(9.1) 76.1(9.0) 84.0(5.2) 95.0(3.2) 93.0(1.6) 87.0(3.2)
139  Iprobenphos 4 110.0(9.1) 105.0(1.6) 115.3(2.1) 102.5(3.4) 90.7(8.0) 89.5(4.2)
140 Iprodione 4.5 92.2(10.4) 109.0(5.1) 116.2(1.2) 115.0(1.9) 102.2(5.2) 94.2(0.3)
141 Iprovalicarb 4 106.7(7.4) 118.0(4.3) 105.3(1.6) 113.3(1.3) 92.0(1.6) 91.7(1.6)
142 Isofenphos 4.5 91.3(3.8) 83.1(3.4) 81.0(6.6) 106.0(3.7) 96.0(2.4) 80.0(3.5)
143  Isoprocarb 4.5 133.3(7.8) 123.3(1.9) 136.7(0.4) 152.2(3.3) 146.0(3.6) 95.7(3.1)
144  TIsoprothiolane 9 110.1(5.0) 108.0(5.2) 119.3(1.3) 85.0(6.6) 102.7(1.1) 95.3(6.7)
145 Kresoxim-methyl 9 115.0(2.6) 76.0(2.3) 91.0(3.1) 80.0(4.2) 99.0(1.3) 103.0(1.8)
146 Linuron 9 130.0(5.4) 109.0(1.3) 124.0(7.9) 95.0(1.2) 88.5(5.2) 101.2(7.2)
147  Lufenuron 4 98.3(0.7) 80.0(2.9) 103.0(1.0) 112.5(5.2) 116.0(9.0) 97.5(8.8)
148 Malathion 3 90.1(2.1) 83.0(0.8) 83.9(3.0) 94.0(2.9) 88.0(2.0) 88.0(3.6)
149 Mandipropamid 10 117.5(4.8) 105.0(2.5) 112.5(3.5) 113.3(9.6) 103.0(5.3) 94.5(3.2)
150 Mecarbam 4.5 96.5(2.9) 83.2(4.0) 82.1(3.6) 115.0(3.8) 100.0(3.9) 82.0(3.6)
151 Mefenacet 4.5 165.0(6.1) 142.0(4.0) 134.0(4.7) 111.7(1.3) 163.3(3.9) 164.5(3.6)
152 Mepanipyrim 7 77.5(1.0) 104.0(6.3) 115.3(2.8) 77.5(1.2) 80.7(1.5) 103.7(5.4)
153  Mepronil 4.5 80.4(2.1) 85.7(5.3) 82.4(3.4) 101.0(1.6) 117.5(4.1) 95.5(1.1)
154 Metalaxyl 45 115.0(9.0) 90.0(1.5) 94.3(5.2) 112.5(1.0) 107.3(5.0) 103.0(5.7)
155 Metamifop 4.5 118.3(1.6) 97.0(8.7) 91.7(2.9) 138.3(9.1) 96.2(5.9) 92.3(9.1)
156 Metconazole 4.5 102.5(2.3) 109.0(2.5) 112.0(9.3) 111.7(4.0) 111.3(2.3) 114.0(3.6)
157 Methabenzthiazuron 4.5 131.7(7.9) 132.7(9.0) 142.7(2.5) 116.7(8.9) 109.3(3.9) 116.7(2.0)
158 Methidathion 9 91.1(1.6) 99.0(3.1) 106.5(6.5) 87.5(2.6) 94.7(1.4) 88.0(10.1)
159 Methiocarb 4.5 97.5(5.3) 101.2(3.2) 102.7(2.8) 106.0(8.0) 86.0(6.1) 115.0(0.5)
160 Methomyl 4 88.3(5.2) 86.7(1.1) 84.3(8.0) 85.0(11.6) 104.0(2.1) 110.7(2.0)
161 Methoxychlor 4.5 103.3(5.7) 91.2(3.9) 91.2(2.4) 110.0(3.4) 109.0(2.3) 99.0(3.8)
162 Metobromuron 3 170.0(9.6) 144.0(3.9) 148.0(4.2) 155.09.1)  156.0(10.5) 141.0(4.7)
163 Metolachlor 5 94.2(10.6) 88.1(3.1) 85.8(3.6) 93.0(4.4) 84.0(4.5) 112.0(3.1)
164 Metolcarb 10 70.0(5.3) 71.8(6.1) 76.2(3.2) 75.3(3.3) 74.1(1.2) 78.1(1.7)
165 Metrafenone 4.5 118.3(7.6) 114.0(1.6) 131.3(4.2) 108.3(1.5) 107.3(8.4) 110.3(3.9)
166 Metribuzin 4 118.3(8.8) 138.0(2.3) 137.3(3.4) 143.3(8.8) 144.7(2.1) 146.7(2.1)
167  Monocrotophos 4.5 116.7(6.2) 134.0(1.6) 119.7(7.3) 63.3(9.1) 111.3(5.8) 108.3(5.5)
168 Myclobutanil 4.5 132.5(4.1) 102.0(1.2) 55.5(1.1) 152.5(2.9) 92.7(4.8) 184.0(4.6)
169 Napropamide 5 107.5(1.3) 137.0(7.2) 138.0(7.6) 143.2(3.3) 144.0(8.3) 107.3(3.0)
170 Novaluron 8 141.7(2.0) 115.3(4.7) 132.7(4.5) 140.0(5.6) 145.3(8.8) 105.2(1.4)
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Recovery,% (RSD,%)

Recovery,% (RSD,%)

No Compound (uljéo/gg) Zizyphi Fructus Cnidii Rhizoma

20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
171  Nuarimol 4 86.1(2.8) 81.5(3.7) 83.6(2.8) 112.0(3.2) 101.0(2.4) 88.0(3.4)
172 o,p'-DDT 4 96.0(2.4) 80.1(3.7) 80.4(2.4) 102.0(4.7) 99.0(2.5) 93.0(3.1)
173  Ofurace 4 89.3(3.4) 76.9(5.1) 78.3(4.7) 110.0(5.5) 104.0(3.7) 94.0(4.3)
174 Oxadiazon 4.5 79.0(3.1) 80.5(4.6) 83.0(3.7) 114.0(3.6) 104.0(3.7) 89.0(4.9)
175 Oxamyl 4.5 173.3(6.7) 180.7(7.1) 146.0(5.5) 227.5(8.9) 154.0(5.7) 194.0(1.7)
176  Oxaziclomefon 4 108.3(9.6) 91.0(7.0) 111.7(3.7) 140.0(1.7) 96.0(8.3) 115.7(7.4)
177  p,p-DDD 4 96.0(2.4) 80.1(3.7) 80.4(2.4) 102.0(4.7) 99.0(2.5) 93.0(3.1)
178 p,p-DDE 4 90.1(2.2) 82.2(3.1) 83.7(3.8) 109.0(4.8) 100.0(2.3) 88.0(4.2)
179 p,p-DDT 8 87.2(4.7) 81.1(4.0) 82.3(9.6) 77.0(6.2) 96.0(3.9) 94.0(5.1)
180 Paclobutrazol 9 82.7(3.2) 94.7(4.1) 91.8(4.3) 108.0(4.4) 99.0(2.3) 89.0(3.1)
181 Parathion-ethyl 6 116.0(1.1) 79.7(3.7) 74.1(4.1) 87.9(4.6) 83.0(2.0) 80.9(3.8)
182  Parathion-methyl 5 80.4(1.8) 96.2(4.8) 84.0(2.4) 95.0(4.8) 94.0(3.3) 98.0(3.4)
183 PCTA 4.5 79.5(2.8) 78.4(4.2) 80.2(3.7) 102.0(4.0) 96.0(1.3) 90.0(4.3)
184 Penconazole 4.5 78.3(1.5) 96.0(6.1) 110.7(7.6) 87.5(4.5) 98.7(6.1) 88.3(4.8)
185 Pencycuron 9 91.7(4.7) 97.0(1.2) 96.0(7.8) 91.7(8.2) 108.7(3.0) 119.0(1.2)
186 Pendimethalin 8 119.2(8.3) 104.0(1.6) 111.8(6.7) 72.5(2.3) 106.7(1.9) 93.3(2.2)
187 Pentachloroaniline 4 86.3(2.8) 82.8(4.4) 83.9(5.0) 107.0(3.3) 93.0(2.4) 89.0(2.5)
188 Pentoxazone 4 78.7(1.8) 78.2(5.5) 81.4(4.6) 107.0(3.7) 100.0(1.7) 89.0(3.6)
189 Permethrin 8 98.4(1.0) 85.0(4.0) 85.4(4.8) 45.2(4.2) 60.4(4.6) 99.2(7.3)
190 Phenthoate:PAP 9 108.1(2.7) 86.5(2.2) 85.1(3.1) 100.0(4.4) 95.0(2.0) 82.0(3.5)
191 Phorate 9 64.8(6.8) 66.3(6.4) 68.8(6.0) 47.4(6.0) 59.8(6.4) 76.3(2.0)
192 Phosalone 4 101.7(6.9) 113.0(6.4) 95.0(1.7) 117.5(4.1) 102.7(1.9) 114.3(3.3)
193  Phosphamidone 4 106.9(5.3) 90.2(6.2) 88.4(3.2) 108.9(1.3) 88.1(1.3) 116.2(7.3)
194 Phoxim 4.5 200.0(1.5) 154.0(1.0) 101.0(8.7) 180.0(1.8) 109.0(5.8) 128.7(1.5)
195 Piperophos 4.5 116.7(9.9) 100.0(4.1) 113.3(6.1) 115.0(1.7) 113.3(3.4) 107.3(7.5)
196 Pirimicarb 7 111.7(2.4) 118.7(1.5) 110.3(3.0) 101.7(5.0) 117.3(4.6) 102.7(1.6)
197  Pirimiphos-ethyl 4.5 93.1(3.0) 81.9(4.8) 81.8(3.9) 107.0(5.1) 99.0(3.5) 86.0(3.3)
198  Pirimiphos-methyl 4.5 83.3(2.0) 83.0(5.9) 85.3(7.4) 85.0(3.6) 84.7(3.1) 89.2(2.2)
199 Pretilachlor 4 151.7(6.9) 115.3(9.1) 111.3(5.6) 113.3(1.5) 106.7(1.5) 107.7(1.2)
200 Probenazole 4.5 82.2(5.2) 85.2(2.3) 82.5(2.2) 82.2(6.5) 85.2(10.5) 89.2(1.2)
201 Prochloraz 4 113.3(6.7) 118.0(4.4) 101.3(1.1) 80.0(6.3) 99.3(8.1) 101.3(1.9)
202 Procymidone 9 75.0(6.2) 79.9(3.9) 84.7(4.3) 113.0(3.5) 101.0(1.4) 89.0(0.8)
203 Profenofos 4.5 111.7(5.0) 106.0(8.3) 93.0(6.3) 104.5(1.7) 98.0(10.0) 97.3(5.3)
204 Propamocarb 6 115.0(7.4) 111.0(8.9) 79.0(10.2) 103.5(4.0) 113.3(1.8) 83.0(1.7)
205 Propanil 4 89.1(1.7) 85.6(2.5) 88.2(3.3) 166.8(1.1) 145.8(6.4) 207.7(6.4)
206 Propoxur 4 79.5(2.5) 77.8(4.5) 78.8(3.7) 88.6(8.9) 105.5(6.1) 116.6(4.0)
207 Prothiofos 4.5 90.6(2.6) 86.0(4.4) 87.3(3.3) 110.0(4.1) 103.0(0.9) 91.0(3.1)
208 Pyraclofos 4.5 105.0(3.8) 92.0(3.4) 118.5(1.3) 75.2(10.2) 77.5(5.2) 77.5(10.5)
209 Pyraclostrobin 4 98.0(7.4) 111.0(1.1) 113.0(1.5) 113.3(2.5) 107.3(5.1) 115.3(5.3)
210 Pyrazophos 4.5 78.8(3.5) 77.5(3.4) 80.5(4.9) 106.1(4.3) 98.0(2.6) 88.0(4.0)
211 Pyributicarb 4.5 85.0(3.7) 80.0(4.4) 83.0(5.7) 86.7(9.8) 88.0(6.7) 83.7(4.6)
212 Pyridaben 4.5 85.0(3.7) 91.0(3.8) 93.3(6.5) 86.7(1.1) 80.0(11.2) 80.7(6.2)
213  Pyridaphenthion 4.5 105.0(5.1) 116.7(8.0) 119.7(5.9) 88.3(9.0) 86.0(1.9) 76.0(1.9)
214 Pyriftalid 4.5 181.7(5.7) 137.0(5.2) 126.7(7.0) 127.5(4.6) 106.7(1.7) 168.5(2.1)
215 Pyrimethanil 4 140.0(3.6) 142.0(5.9) 137.0(1.5) 138.3(7.5) 156.7(2.9) 153.7(5.3)
216 Pyrimidifen 4 84.8(2.6) 89.9(3.8) 82.9(3.7) 90.5(1.6) 95.2(6.2) 82.4(6.4)
217  Pyriminobac-methyl 4 88.2(0.9) 79.4(4.2) 80.6(3.2) 109.0(3.9) 101.0(2.3) 91.0(3.6)
218 Pyriproxyfen 9 94.4(1.7) 86.0(4.3) 86.0(4.0) 114.0(2.5) 102.0(2.8) 88.0(5.0)
219 Pyroquilon 10 98.1(5.5) 87.6(4.6) 83.8(6.3) 106.0(6.7) 92.0(2.0) 88.0(1.2)
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Recovery,% (RSD,%) Recovery,% (RSD,%)
No. Compound (uljéo/gg) Zizyphi Fructus Cnidii Rhizoma
20 ug/kg 50 ug/kg 100 ug/kg 20 ug/kg 50 ug/kg 100 ug/kg
220 Quinoclamine 4 165.9(6.1) 129.0(4.1) 124.4(4.7) 21.7(9.2) 35.2(6.2) 45.2(1.5)
221  Quintozene 4.5 84.5(3.1) 72.5(4.6) 70.9(4.7) 97.0(3.7) 84.0(9.4) 93.0(5.2)
222 Quinzalofop-ethyl 9 111.7(7.1) 113.0(1.3) 96.0(3.6) 97.5(10.9) 114.7(8.8) 103.2(2.9)
223 Sethoxydim 10 107.5(4.1) 115.0(2.4) 113.3(1.4) 119.2(1.8) 76.0(1.6) 85.0(3.3)
224 Silafluofen 4 85.2(10.2) 89.6(2.4) 108.0(5.3) 107.5(5.4) 116.7(4.4) 115.3(3.4)
225 Simazine 4 84.1(2.6) 82.8(2.7) 85.2(4.8) 165.4(6.2) 155.1(1.1) 166.1(8.6)
226  Simeconazole 5 75.8(3.6) 80.5(7.0) 86.3(5.3) 135.2(4.3) 192.6(3.4) 168.1(3.7)
227  Simetryn 6 143.3(6.5) 133.3(3.5) 112.7(1.0) 185.0(2.7) 165.3(3.0) 149.0(3.5)
228 Spirodiclofen 4.5 116.7(9.3) 107.0(6.7) 91.3(4.1) 85.0(6.9) 106.7(6.1) 93.3(4.7)
229 Spiromesifen 9 97.5(3.4) 107.0(3.8) 98.5(2.2) 110.0(7.7) 94.0(4.2) 78.0(10.8)
230 Tebuconazole 4.5 110.0(8.0) 106.0(3.5) 81.5(7.8) 70.0(4.7) 74.0(9.8) 71.3(1.9)
231 Tebufenozide 4.5 72.5(2.5) 79.0(1.1) 77.5(2.4) 72.5(2.7) 74.7(5.4) 76.5(3.9)
232 Tebufenpyrad 4.5 130.0(8.5) 115.0(5.7) 104.0(7.4) 277.5(1.1) 149.2(6.7) 128.3(9.0)
233  Tebupirimfos 4.5 115.0(1.5) 119.0(9.9) 109.0(6.2) 115.0(6.9) 118.0(1.4) 102.0(1.4)
234  Teflubenzuron 10 43.2(3.6) 116.0(4.9) 107.3(8.4) 52.5(5.1) 183.0(1.2) 103.7(9.3)
235 Tefluthrin 9 85.4(2.1) 82.0(3.9) 82.5(4.1) 81.8(1.8) 102.3(3.0) 107.7(3.5)
236  Terbufos 9 102.5(8.6) 93.3(8.7) 83.0(8.4) 107.5(2.3) 97.0(1.5) 84.0(1.8)
237  Terbuthylazine 4.5 88.7(3.3) 84.4(4.3) 86.0(4.7) 152.1(8.8) 165.2(9.2) 163.2(7.3)
238 Tetraconazole 7 95.0(3.1) 109.0(6.3) 118.3(8.0) 105.0(1.2) 98.7(7.0) 105.7(4.3)
239 Tetradifon 4.5 79.3(6.1) 79.7(5.8) 79.5(2.4) 84.5(6.0) 84.0(7.1) 85.2(8.3)
240 Thiabendazole 4.5 100.0(8.7) 102.0(1.1) 103.7(5.3) 119.2(7.2) 115.3(4.0) 105.0(5.0)
241  Thiacloprid 45 118.3(9.1) 102.0(1.7) 110.7(9.7) 151.7(6.9) 97.3(5.5) 131.3(4.2)
242  Thiamethoxam 10 143.3(5.3) 103.3(1.5) 99.7(8.5) 97.5(1.4) 112.7(1.9) 106.7(9.4)
243  Thiazopyr 9 93.7(3.8) 83.7(3.7) 81.6(2.8) 106.0(5.0) 101.0(3.5) 97.009.2)
244  Thifluzamide 10 163.6(1.6) 111.3(3.2) 118.2(3.5) 56.2(1.2) 59.0(1.2) 51.0(4.1)
245 Thiobencarb 4.5 68.0(4.8) 75.8(6.8) 78.9(3.9) 107.0(4.1) 98.0(2.6) 91.0(4.0)
246  Thiodicarb 4.5 101.7(1.2) 117.0(1.2) 103.3(1.6) 175.2(5.2) 170.3(3.9) 190.2(9.4)
247  Tiadinil 7 49.2(5.2) 176.0(3.0) 108.0(1.6) 157.5(3.7) 63.0(3.7) 144.5(6.2)
248  Tolclofos-methyl 7 76.8(2.4) 79.5(5.1) 81.5(4.2) 102.0(4.1) 95.0(3.2) 83.0(4.0)
249 Tolyfluanid 4 90.7(3.8) 81.5(6.9) 80.6(8.4) 73.0(3.3) 93.0(3.7) 86.0(3.1)
250 Tralomethrin 4.5 137.9(1.8) 90.2(1.9) 85.1(0.4) 86.0(4.3) 102.0(3.5) 100.0(2.6)
251 Triadimefon 4.5 107.5(1.2) 119.0(3.6) 109.0(4.3) 133.3(1.8) 197.3(1.5) 172.7(1.9)
252  Triadimenol 4.5 98.3(1.9) 84.7(1.8) 95.7(10.5) 85.0(1.2) 88.0(1.7) 75.7(8.0)
253  Triazophos 9 82.5(4.3) 105.0(1.2) 115.3(8.0) 105.0(9.5) 86.7(3.2) 98.7(2.2)
254  Trichlorfon 4.5 88.3(3.7) 86.0(6.5) 114.3(5.5) 90.0(8.8) 116.7(3.3) 101.3(1.2)
255 Tricyclazole 4.5 91.7(1.8) 117.3(1.8) 110.7(1.6) 86.7(8.6) 89.3(4.3) 82.3(5.0)
256 Trifloxystrobin 4.5 115.0(5.7) 114.0(1.8) 125.7(4.8) 102.5(4.4) 148.7(5.4) 112.0(5.8)
257  Triflumizole 4.5 103.3(9.1) 95.0(10.4) 116.0(3.4) 117.8(4.0) 94.0(1.5) 114.3(3.7)
258  Triflumuron 9 136.7(1.5) 115.3(8.4) 124.0(0.8) 115.0(1.6) 112.7(7.4) 149.0(6.4)
259  Trifluralin 4.5 102.7(1.5) 74.5(4.8) 69.3(3.1) 89.0(4.9) 85.0(2.2) 95.0(1.9)
260 Vamidothion 4 118.3(1.6) 83.0(8.7) 83.7(9.2) 111.7(1.6) 118.0(4.7) 103.7(5.8)
261 Vinclozolin 4 85.0(4.8) 81.1(4.6) 84.7(4.1) 106.0(3.7) 82.0(5.2) 83.0(2.1)
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2AE) QA (2010) 2] Kol 2J3H QUEChERS #414&
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o] ok tEohb YR BA0] Wh5E FHEE i
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== matrix effect

58 26140 ISt matrix effecti= matrix matched
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effect W A] £20~50% 9] EE oRH] IS e
o, 71 o] matrixell et JIFE = FEOE WUt
SHH13-15].

3 7102 & A|PA7= supplemental S1of| WE}
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acetamiprid & 50%°|{th Lt Foke] Eslsid 54
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Table 5. Components showing poor average recovery of 261 pesticides in herbal medicines

Herbal medicine

Compound

Lycii

Fructus Thifluzamide

Captan, Cyhalothrin, Deltamethrin, Dichlofluanid, Dichlorvos, Diethofencarb, Diflubenzuron,
Etrimfos, Fenarimol, Myclobutanil, Napropamide, Phoxim, Pretilachlor, Tebufenpyrad,

Acetamiprid, Alachlor, Aldicarb, Amisulbrom, Amitraz, Azoxystrobin, Bendiocarb, Bitertanol,
Captan, Carbaryl, Carbofuran, Chlorantraniliprole, Cyhalofop-butyl, Cyprodinil,

Angelica
gigas Nakai

Dimethylvinphos, Diuron, Emamectin benzoate, Etrimfos, Fenhexamid, Fenoxycarb, Flumioxazin,
Flutolanil, Isoprocarb, Metobromuron, Metolachlor, Myclobutanil, Napropamide, Pentoxazone,

Propoxur, Pyriftalid, Pyrimethanil, Quinoclamine, Simetryn, Tebufenpyrad, Teflubenzuron,

Trifloxystrobin, Triflumuron

Captan, Carbaryl, Carbosulfan, Chlorothalonil, Cypermethrin, Cyprodinil, Dichlofluanid,

Zizyphi
Fructus

Dimethomorph, Ethalfluralin, Flumioxazin, Flutolanil, Imazalil, Isoprocarb, Linuron, Mefenacet,
Methabenzthiazuron, Metobromuron, Metrafenone, Metribuzin, Myclobutanil, Napropamide,

Novaluron, Oxamyl, Phorate, Pyriftalid, Pyrimethanil, Quinoclamine, Trifloxystrobin,

Triflumuron, Trifluralin

Acetamiprid, Alachlor, Amisulbrom, Amitraz, Bendiocarb, Bifenox, Bitertanol, Captan,
Carbofuran, Carbosulfan, Chlorothalonil, Chlorpyrifos, Cyprodinil, Diazinon, Dichlofluanid,

Cnidii
Rhizoma

Dicloran, Diflubenzuron, Dimethylvinphos, Diuron, Emamectin benzoate, Etrimfos, Fenhexamid,
Fenitrothion, Fenoxycarb, Flumioxazin, Imazalil, Mefenacet, Metobromuron, Metribuzin,

Myclobutanil, Oxamyl, Phoxim, Propanil, Pyriftalid, Pyrimethanil, Quinoclamine, Simazine,
Simeconazole, Simetryn, Tebufenpyrad, Terbuthylazine, Thiacloprid, Thifluzamide, Thiodicarb,

Tiadinil, Triadimefon, Triflumuron
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Supplemental S1. Matrix effect results
Matrix effect (%)
No. Compound Lycii Angelica gigas Zizyphi Cnidii
Fructus Nakai Fructus Rhizoma

1 Acetamiprid 94.5 -50.6 -50.1 -10.2
2 Alachlor 36.3 -20.1 6.3 99.0
3 Aldicarb 54.5 31.1 25.6 50.2
4 Aldrin -19.0 -32.1 -0.6 2.4
5 Amisulbrom -21.0 -29.9 -33.8 -27.1
6 Amitraz -10.0 -14.6 -24.8 -28.7
7 Azimsulfuron -41.0 -42.0 -34.8 -42.5
8 Azinphos-methyl 17.2 -48.1 6.5 -55.3
9 Azoxystrobin 27.1 21.1 95.8 94.3
10 Bendiocarb 5.4 -44.7 -17.4 -31.7
11 Benthiavalicarb-isopropyl -49.5 -54.8 -31.8 -34.5
12 Benzoximate 10.2 95.8 -24.8 -26.3
13 BHC-a 88.5 -12.9 -15.5 86.7
14 BHC-03 57.0 -27.1 -9.8 59.8
15 BHC-8 82.0 -49.0 -30.9 59.8
16 BHC-vy 131.8 -56.9 -11.5 427
17 Bifenox 20.5 -1.9 15.2 12.0
18 Bifenthrin 83.6 -11.9 35.0 19.6
19 Bitertanol 53.4 16.8 459 83.5
20 Boscalid 52.2 -26.3 59.4 47.0
21 Bromobutide 50.4 85.1 12.2 43.3
22 Bromopropylate 1229 -41.6 89.9 22.7
23 Buprofezin -12.2 -42.4 -21.7 57
24 Butachlor 61.2 -10.2 17.7 43.1
25 Cadusafos 74.5 -40.8 36.7 89.3
26 Captan 105.2 413 -82.9 88.4
27 Carbaryl 22 -64.6 -20.9 -17.1
28 Carbendazim 60.8 -56.3 48.1 -12.1
29 Carbofuran -4.4 -61.6 -17.6 -49.4
30 Carbosulfan -58.1 -64.3 76.3 -62.1
31 Carfentrazone-ethyl -26.5 -63.6 -35.2 -51.0
32 Chlorantraniliprole 184.2 14.7 113.0 48.7
33 Chlorfenapyr 36.0 45.1 8.4 372
34 Chlorfluazuron -43.4 -54.9 -69.4 -46.3
35 Chlorobenzilate 89.2 -29.9 57.3 20.2
36 Chlorothalonil -54.6 -15.8 -44.3 -4.3
37 Chlorpyrifos 203 -47.8 -13.1 -46.6
38 Chlorpropham 22.0 -28.4 4.7 67.4
39 Chlorpyriphos-methyl 253 -35.1 14.5 409
40 Chromafenozide 25 -17.8 65.3 63.9
41 Clofentezine 19.5 -41.1 15.6 78.3
42 Clomazone -11.3 -1.6 4.6 2.2
43 Clothianidin -8.3 -53.7 -23.7 274
44 Cyazofamid -184 -75.1 29.1 -53.8
45 Cyclosulfamuron -46.9 53.9 39.0 50.3
46 Cyflufenamid -13.3 -46.8 -15.6 -20.7
47 Cyfluthrin(1) 41.5 95.4 21.5 61.4
48 Cyhalofop-butyl 3.7 -41.0 -44.8 -42.0
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Matrix effect (%)

No. Compound Lycii Angelica gigas Zizyphi Cnidii
Fructus Nakai Fructus Rhizoma
49 Cyhalothrin(2) 58.4 57.7 59.0 41.0
50 Cymoxanil -24.1 -65.8 49.9 -48.6
51 Cypermethrin(4) 23.8 21.2 52.1 56.5
52 Cyproconazole -5.6 -2.6 74 15.0
53 Cyprodinil 9.7 -53.9 04 -32.6
54 Daimuron 52.7 39.2 0.6 118.9
55 Deltamethrin 76.9 -56 100 127.4
56 Diazinon 20.1 -29.5 18.2 -8.7
57 Dichlofluanid 23.4 -53.4 -30.5 55.9
58 Dichlorvos 13.5 -45.4 -28.0 -37.2
59 Diclofop-methyl 68.6 -38.2 344 18.3
60 Dicloran 279 -27.5 66.6 88.8
61 Dicofol 28.1 -20.3 10.3 3.1
62 Dieldrin -18.2 -31.8 -2.7 46.0
63 Diethofencarb 4.0 -55.1 -26.1 -18.8
64 Difenoconazole 45.8 12.6 98.8 66.1
65 Diflubenzuron 155 -74.6 39.8 104.7
66 Dimepiperate 12.7 -50.4 119.1 -50
67 Dimethenamid 28.4 -28.5 20.6 11.5
68 Dimethoate -5.5 -23.1 -52.9 -10.2
69 Dimethomorph(E,Z) 22.1 20.0 38.7 421
70 Dimethylvinphos 82.1 -37.1 329 -28.9
71 Diniconazole -0.8 -23.0 8.7 -13.5
72 Dinotefuran -0.7 -34.8 -16.8 27.5
73 Diphenamid 36.0 -18.2 7.7 -1.5
74 Diphenylamine 37.9 -23.5 9.0 6.8
75 Dithianon -45.7 13.9 12.2 -45.3
76 Dithiopyr 6.4 -35.0 10.4 -17.7
77 Diuron 34.1 -6.1 11.1 29.2
78 Edifenphos -1.8 -29.8 0.9 -26.5
79 Emamectin benzoate 46.7 90.9 5.5 63.8
(Bla, B1b)
80 Endosulfan-a -16.1 -32.0 -5.1 39
81 Endosulfan-[3 11.6 6.8 -34 28.7
82 Endosulfan-sulfate 544 11.9 -38.3 58.5
83 Endrin 49.3 24 29.1 -0.2
84 EPN 67.4 -31.0 65.9 58.2
85 Esprocarb 19.9 -21.1 10.0 11.3
86 Ethaboxam -29.8 -27.9 11.2 -43.8
87 Ethalfluralin 45.0 -58.2 73.1 7.0
88 Ethiofencarb -5.1 -74.7 -4.3 -45.9
89 Ethoprophos 61.8 52.8 464 74.3
90 Etofenprox 54.5 -72.7 55.4 -15.2
91 Etoxazole 97.0 -30.8 49.8 11.1
92 Etridiazole 73.5 51.7 -24.6 116.7
93 Etrimfos -25.6 -12.9 -22.2 -68.0
94 Fenamidone 44 -30.1 -20.5 -51.8
95 Fenamiphos 80.3 -0.6 13.5 10.0
96 Fenarimol 8.7 9.9 21.5 41.2




166 Na et al.
Matrix effect (%)
No. Compound Lycii Angelica gigas Zizyphi Cnidii
Fructus Nakai Fructus Rhizoma
97 Fenazaquin 104.6 59.9 453 20.2
98 Fenbuconazole -27 -33.2 33 -20.1
99 Fenhexamid 121 -49.2 14.7 -17.0
100 Fenitrothion 51.0 -18.8 56.7 72.0
101 Fenobucarb 18.3 182 -0.1 -34.2
102 Fenothiocarb -33.8 -34.8 -34.0 -36.8
103 Fenoxanil 83.4 -28.0 713 324
104 Fenoxaprop-P-ethyl -74 -35.4 -3.1 14.4
105 Fenoxycarb 47.6 -78.0 9.5 26.5
106 Fenpropathrin -35.3 -72.8 -36.9 -41.2
107 Fenpyroximat 1.8 -24.5 11.0 11.6
108 Fenthion 22.7 -25.5 85 12.9
109 Ferimzone 11.4 -59.5 2.9 -49.4
110 Fipronil 50.9 -27.0 14.1 50.6
111 Flonicamid 2.4 -78.7 -23.9 -29.9
112 Fluacrypyrim 63.9 95.3 74.8 30.1
113 Fluazifop-P-butyl -11.6 -71.4 2.9 -15.1
114 Fluazinam -48.0 25.8 26.7 -40.0
115 Flubendiamide 63.3 229 79.4 -25.8
116 Fludioxonil -10.6 64.0 52.0 57.3
117 Flufenoxuron -45.1 9.7 7.2 -46.1
118 Flumioxazin -5.6 -24.0 17.3 -55.9
119 Fluopicolide 14.5 40.2 11.7 459
120 Fluquinconazole -17.5 -14.2 51.3 95.9
121 Flusilazole 48.1 -29.5 39.5 63.4
122 Flutolanil 31.3 -16.5 27.3 73.0
123 Forchlorfenuron 23.9 -32.9 -7.8 -23.8
124 Fosthiazate 254 -25.5 13.6 -13.2
125 Fthalide 259 -225 9.0 39.3
126 Furathiocarb 30.4 50.9 41 79.7
127 Heptachlor 8.1 9.7 -9.0 17.5
128 Heptachlor-epoxide -64.5 -40.7 15 6.7
129 Hexaconazole 86.0 -20.1 -6.0 57.6
130 Hexaflumuron -22.3 -76.2 9.6 -434
131 Hexazinone -29.5 -72.9 -56.2 -52.1
132 Hexythiazox -51.5 -29.0 -17.3 -35.5
133 Imazalil -25.0 -37.3 2.1 -24.4
134 Imazosulfuron 100.5 47.8 7.1 -26.6
135 Imibenconazole -17.6 -41.1 19.2 18.9
136 Imidacloprid 29.8 -9.7 -23.7 924
137 Indanofan 224 -66.3 60.2 -11.3
138 Indoxacarb 120.9 -46.2 45.8 166.3
139 Iprobenphos 27.7 -17.0 46.3 135.1
140 Iprodione -29.3 -49.8 59.2 -26.8
141 Iprovalicarb -7.7 33.9 -6.5 99.0
142 Isofenphos 49.8 -37.4 19.3 18.1
143 Isoprocarb 26.2 -53.3 8.0 -14.7
144 Isoprothiolane 8.5 -20.3 23.0 -55.6
145 Kresoxim-methyl 31.9 -60.2 119.8 -27.9
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No. Compound Lycii Angelica gigas Zizyphi Cnidii
Fructus Nakai Fructus Rhizoma
146 Linuron -0.3 53.3 27.5 56.8
147 Lufenuron 9.2 -29.9 4.3 66.8
148 Malathion 95.4 -30.5 422 66.4
149 Mandipropamid 12.6 35.9 21.2 14.1
150 Mecarbam 89.2 -5.8 41.5 24.2
151 Mefenacet -22.7 -37.1 9.9 14.2
152 Mepanipyrim 10.2 -25.9 11.5 -24.8
153 Mepronil 98.3 -11.1 101.9 -79.6
154 Metalaxyl 29.6 43.8 19.4 13.2
155 Metamifop -24.4 -40.7 -6.5 -8.3
156 Metconazole 19.9 -43.9 65.4 139.3
157 Methabenzthiazuron 6.9 -27.5 -5.5 -2.0
158 Methidathion 82.3 -49.8 29.1 -26.2
159 Methiocarb -8.1 -59.7 37.3 22.8
160 Methomyl -41.6 -56.3 -63.2 -40.0
161 Methoxychlor 59.6 -54.7 63.8 -21.3
162 Metobromuron 424 -50.9 10.1 7.2
163 Metolachlor 48.3 50.6 13.9 52.5
164 Metolcarb 55.4 36.5 88.3 93.6
165 Metrafenone -2.6 -30.7 174 -22.6
166 Metribuzin -6.9 -35.8 -2.4 -35.0
167 Monocrotophos 15.3 -35.0 -1.3 43
168 Myclobutanil 21.2 31.2 55.2 69.0
169 Napropamide 1.3 -30.6 -3.3 194
170 Novaluron -13.5 -67 9.3 -38.4
171 Nuarimol 31.9 -48.2 66.9 14.1
172 o,p-DDT 28.2 -69 49 48.6
173 Ofurace 30.6 -68.6 13.7 79.8
174 Oxadiazon 224 -23.9 45 7.0
175 Oxamyl -46.5 -47.7 -66.6 -13.5
176 Oxaziclomefon -29.7 -54.7 -21.4 -38.4
177 p.p'-DDD 28.2 -69 49 48.6
178 p.p-DDE -6.1 6.7 -0.1 3.8
179 p.p-DDT 59.1 -39.1 -75.3 50.8
180 Paclobutrazol 53.9 -20.0 76.5 23.0
181 Parathion-ethyl 46.6 -1.4 60.1 72.3
182 Parathion-methyl 71.6 1.9 49.1 20.6
183 PCTA -14.9 -32.6 6.5 49
184 Penconazole -36.3 -64.4 -0.4 57.1
185 Pencycuron -21.2 -33.8 -6.7 -6.5
186 Pendimethalin -18.2 -51.2 26.2 144.6
187 Pentachloroaniline -8.6 -32.5 13.8 -0.4
188 Pentoxazone 83.9 -55.3 43.6 22.3
189 Permethrin 322 57.5 55.8 59.0
190 Phenthoate:PAP 72.7 -40.7 28.6 36.8
191 Phorate 6.1 -30.7 21.3 -2.5
192 Phosalone -13.6 -29.0 33.3 -40.6
193 Phosphamidone(2) 85.8 77.9 82.8 36.6
194 Phoxim -9.6 -67.1 16.6 -30.1
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No. Compound Lycii Angelica gigas Zizyphi Cnidii
Fructus Nakai Fructus Rhizoma
195 Piperophos -12.6 -18.4 -2.8 -12.5
196 Pirimicarb -26.5 -66.0 -30.2 -37.1
197 Pirimiphos-ethyl 28.9 -24.2 26.8 94
198 Pirimiphos-methyl 0.6 -39.2 34 -17.9
199 Pretilachlor 1.6 -13.6 -3.6 -11.6
200 Probenazole -34.8 -23.6 -19.8 -56.1
201 Prochloraz 12.0 124 9.3 22.2
202 Procymidone 144 21.5 7.2 134
203 Profenofos -12.3 -33 18.3 5.6
204 Propamocarb -61.7 -24.6 -46.5 -28.4
205 Propanil 52.8 -25.3 35.2 4.0
206 Propoxur 52.5 -38.7 57.9 59.4
207 Prothiofos 38 -24 34.8 18.8
208 Pyraclofos -49.8 -24.8 -23.8 -34.8
209 Pyraclostrobin 49.2 -31.9 46.7 -13.0
210 Pyrazophos 57.8 -47.9 21.3 27.1
211 Pyributicarb -21.8 -44 .4 -6.5 -14.8
212 Pyridaben -51.3 -57.2 9.8 -52.6
213 Pyridaphenthion 86.1 344 -51.1 45.9
214 Pyriftalid -33.9 -12.3 -6.1 59.7
215 Pyrimethanil 3.0 -56.3 0.2 -41.8
216 Pyrimidifen 14.0 27.9 484 37.6
217 Pyriminobac-methyl(E,Z) 58.4 -32.8 46.8 34.0
218 Pyriproxyfen 34.4 -34.5 46.9 254
219 Pyroquilon 46.2 -20.4 24.3 35.8
220 Quinoclamine 55.3 30.1 -50.5 19.5
221 Quintozene(PCNB) 34 -12.8 11.1 19.1
222 Quinzalofop-ethyl -0.3 -48.2 -1.2 -2.1
223 Sethoxydim -31.7 -36.6 -65.4 -64.6
224 Silafluofen -2.8 -51.3 150.9 -73
225 Simazine 11.6 -33.6 17.5 75.9
226 Simeconazole 103 -16.1 67.9 13.0
227 Simetryn -27 -48.8 -17.1 -66.4
228 Spirodiclofen -59.9 -69.1 -0.3 -73.7
229 Spiromesifen 26.8 -76.7 -23.4 -69.3
230 Tebuconazole 51.8 -56.7 26.9 16.6
231 Tebufenozide 62.2 -59.7 -43.6 -25.9
232 Tebufenpyrad 524 -48.9 16.1 41.4
233 Tebupirimfos -11 -54.5 0.4 -18.1
234 Teflubenzuron -1.8 -24.8 50.5 -75
235 Tefluthrin 29.8 -27.4 24 9.2
236 Terbufos -17.8 -42.6 -36.6 19.4
237 Terbuthylazine 16.8 -23.7 8.1 58.1
238 Tetraconazole 53.1 25.8 20.5 4.4
239 Tetradifon 40.1 153.1 4.6 12.8
240 Thiabendazole -41.8 -55.4 -40.7 -40.4
241 Thiacloprid 15.0 -17.0 1.2 42.0
242 Thiamethoxam 13.7 -41.1 -42.8 -12.0
243 Thiazopyr 10.9 -23.6 12.8 7.4
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Matrix effect (%)

No. Compound Lycii Angelica gigas Zizyphi Cnidii
Fructus Nakai Fructus Rhizoma
244 Thifluzamide 96.1 -54.1 55.9 32.8
245 Thiobencarb -56.0 117.6 -19.4 51.2
246 Thiodicarb 443 47.8 9.7 93.1
247 Tiadinil -29.5 -50.0 14.5 -34.8
248 Tolclofos-methyl 20.1 -34.5 -4.0 10.9
249 Tolyfluanid 36.0 -55.7 -25.7 60.9
250 Tralomethrin 48.3 -37.3 80.4 51.3
251 Triadimefon 62.7 -35.8 9.0 5.1
252 Triadimenol 441 21.5 54.0 46.1
253 Triazophos -4.8 -12.2 15.3 37.2
254 Trichlorfon -22.6 -44.4 -10.0 -31.4
255 Tricyclazole 33.0 -16.4 -44.1 51.9
256 Trifloxystrobin -22.6 -30.2 -14.8 -47.3
257 Triflumizole 16.2 -43.9 14.2 18.8
258 Triflumuron -14 -41.1 0.3 -51.4
259 Trifluralin 24.0 -48.7 29.1 3.9
260 Vamidothion -24.7 -35.1 -42.9 -23.1
261 Vinclozolin 12.1 -30.9 1.2 6.4
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