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(1000 mg/6 mL)  JikBE 2524 E (Rotary
evaporator) * &R IR % E (Nitrogen
evaporator) * 55 #(Blender) °
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1. V& 18 & 7 & B B FE E (LC/MS/MS)
(Quattro Premier XE, Waters Corporation,
Milford, MA, USA)
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(Varian 320-MS, Agilent Technologies
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1 Abamectin SIGMA-ALORICH 0.05 38 Carbophenothion Dr.Ehrenstorfer 0.04
2 Acephate Dr.Ehrenstorfer 0.1 39 Carbosulfan Dr.Ehrenstorfer Gmph ~ 0.05
3 Acetamiprid Dr.Ehrenstorfer Gmph ~ 0.05 40 3-keto carbofuran Dr.Ehrenstorfer Gmph ~ 0.05
4 Alachlor Dr.Ehrenstorfer Gmph ~ 0.05 41 3-OH carbofuran Dr.Ehrenstorfer Gmph ~ 0.05
5 Aldicarb Dr.Ehrenstorfer Gmph ~ 0.05 42 Carpropamid Dr.Ehrenstorfer 0.10
6 Aldicarb sulfone Dr.Ehrenstorfer Gmph ~ 0.05 43 Chinomethionat Dr.Ehrenstorfer 0.02
7 Aldicarb sulfoxide CHEM SERVICE 0.05 44 Chlorantraniliprole Dr.Ehrenstorfer 0.10
8 Aldrin Dr.Ehrenstorfer 0.02 45 cis-Chlordane CHEN Service 0.02
9 Allethrin Dr.Ehrenstorfer Gmph ~ 0.05 46 trans-Chlordane CHEN Service 0.02
10 Azinphos-methyl CHEN Service 0.1 47 Chlorfenapyr CHEN Service 0.1
11 Azoxystrobin CHEM SERVICE 0.05 48 Chlorfenvinphos Dr.Ehrenstorfer 0.02
12 o-BHC Dr.Ehrenstorfer 0.02 49 Chlorfluazuron Dr.Ehrenstorfer 0.06
13 B-BHC Dr.Ehrenstorfer 0.02 50 Chloropropylate SIGMA-ALDRICH 0.1
14 Lindane (y-BHC) Dr.Ehrenstorfer 0.02 51 Chlorothalonil CHEN Service 0.02
15 §-BHC Dr.Ehrenstorfer 0.02 52 Chlorpyriphos CHEN Service 0.02
16 Bendiocarb Dr.Ehrenstorfer Gmph ~ 0.05 53 Chlorpyriphos-methyl ~CHEN Service 0.06
17 Benfluralin CHEN Service 0.02 54 Clofentezine Dr.Ehrenstorfer 0.10
18 Benfuracarb CHEM SERVICE 0.05 55 Chlozolinate Dr.Ehrenstorfer 0.05
19 Bensulfuron-methyl CHEM SERVICE 0.05 56 Clomazone Dr.Ehrenstorfer Gmph ~ 0.05
20 Bentazone Dr.Ehrenstorfer Gmph ~ 0.05 57 Clothianidin Dr.Ehrenstorfer Gmph ~ 0.05
21 Benthiazole Dr.Ehrenstorfer 0.10 58 Cyanophenphos Dr.Ehrenstorfer 0.04
22 Bifenox CHEN Service 0.02 59 Cyazofamid Dr.Ehrenstorfer Gmph ~ 0.05
23 Bifenthrin Dr.Ehrenstorfer 0.06 60 Cyclosulfamuron SIGMA-ALORICH 0.05
24 Bitertanol Dr.Ehrenstorfer Gmph ~ 0.25 61 Cyflumetofen Dr.Ehrenstorfer 0.10
25 Boscalid SIGMA-ALORICH 0.05 62 Cyfluthrin Dr.Ehrenstorfer 0.1
26 Bromophos-ethyl Dr.Ehrenstorfer 0.06 63 Cyhalothrin Dr.Ehrenstorfer 0.02
27 Bromophos-methyl Dr.Ehrenstorfer 0.06 64 Cymoxanil Dr.Ehrenstorfer 0.10
28 Bromopropylate CHEN Service 0.04 65 Cypermethrin SIGMA-ALDRICH 0.1
29 Bupirimate Dr.Ehrenstorfer 0.06 Dr.Ehrenstorfer
30 Butachlor Dr.Ehrenstorfer Gmph ~ 0.05 66 alpha-Cypermethrin Dr.Ehrenstorfer 0.1
31 Butocarboxim Dr.Ehrenstorfer Gmph ~ 0.05 67 Cyproconazole CHEM SERVICE 0.05
32 Butralin Dr.Ehrenstorfer 0.1 68 Cyprodinil Dr.Ehrenstorfer 0.10
33 Captafol Dr.Ehrenstorfer 0.1 69 24-D Dr.Ehrenstorfer Gmph 0.1
34 Captan CHEN Service 0.02 70 op’-DDD Dr.Ehrenstorfer 0.05
35 Carbaryl CHEM SERVICE 0.05 71 pp’-DDD Dr.Ehrenstorfer 0.06
36 Carbendazim Dr.Ehrenstorfer Gmph ~ 0.05 72 o,p-DDE CHEN Service 0.02
37 Carbofuran Dr.Ehrenstorfer Gmph ~ 0.05 73 pp’-DDE Dr.Ehrenstorfer 0.02
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74 o,p’-DDT Dr.Ehrenstorfer 0.05 109 Fenamiphos SIGMA-ALDRICH  0.02
75 p,p-DDT Dr.Ehrenstorfer 0.02 110 Fenarimol Dr.Ehrenstorfer 0.04
76 Deltamethrin Dr.Ehrenstorfer 0.02 111 Fenazaquin CHEM SERVICE 0.05
77 Demeton-s-methyl Dr.Ehrenstorfer 0.06 112 Fenitrothion Dr.Ehrenstorfer 0.02
78 Diazinon SIGMA-ALDRICH 0.04 113 Fenobucarb CHEM SERVICE 0.05
79 Dichlofluanid Dr.Ehrenstorfer 0.02 114 Fenbuconazole Dr.Ehrenstorfer 0.2
80 Dichlorvos Dr.Ehrenstorfer 0.02 115 Fenoxycarb Dr.Ehrenstorfer 0.10
81 Dicloran CHEN Service 0.02 116 Fenpropimorph Dr.Ehrenstorfer 0.2
82-1 Dicofol Dr.Ehrenstorfer 0.1 117 Fenpropathrin Dr.Ehrenstorfer 0.16
82-2 4,4 -dichlorobenzophenone Dr.Ehrenstorfer 0.02 118 Fenpyroximate CHEM SERVICE 0.05
(DCBP) 119 Fensulfothion Dr.Ehrenstorfer 0.1
83 Dicrotophos Dr.Ehrenstorfer Gmph ~ 0.05 120 Fenthion SIGMA-ALDRICH  0.04
84 Dieldrin CHEN Service 0.02 121 Fenvalerate Dr.Ehrenstorfer 0.06
85 Difenoconazole Dr.Ehrenstorfer 0.1 122 Fipronil Dr.Ehrenstorfer Gmph 0.005
86 Diflubenzuron Dr.Ehrenstorfer Gmph ~ 0.05 123 Flazasulfuron Dr.Ehrenstorfer Gmph 0.05
87 Dimethenamid CHEN Service 0.10 124 Flonicamid Dr.Ehrenstorfer 0.10
88 Dimethoate CHEN Service 0.02 125 Fluazifop-p-butyl SIGMA-ALORICH  0.05
89 Dimethomorph Dr.Ehrenstorfer Gmph ~ 0.05 126 Flucythrinate CHEN Service 0.1
90 Diniconazole Dr.Ehrenstorfer 0.06 127 Fludioxonil SIGMA-ALORICH  0.05
91 Dinitramine SIGMA-ALDRICH 0.02 128 Flufenoxuron Dr.Ehrenstorfer Gmph 0.05
92 Diphenamid CHEM SERVICE 0.05 129 Fluopicolide SIGMA-ALORICH  0.10
93 Disulfoton Dr.Ehrenstorfer 0.02 130 Flusilazole Dr.Ehrenstorfer Gmph 0.05
94 Ditalimfos CHEN Service 0.06 131 Flutolanil Dr.Ehrenstorfer Gmph 0.05
95 Edifenphos Dr.Ehrenstorfer Gmph ~ 0.05 132 Flutriafol Dr.Ehrenstorfer Gmph 0.05
96 a-Endosulfan SIGMA-ALDRICH 0.02 133 Fluvalinate Dr.Ehrenstorfer 0.1
97 PB-Endosulfan Dr.Ehrenstorfer 0.02 134 Folpet CHEN Service 0.05
98 Endosulfan sulfate Dr.Ehrenstorfer 0.02 135 Fonofos CHEN Service 0.04
99 Endrin Dr.Ehrenstorfer 0.02 136 Formothion Dr.Ehrenstorfer 0.06
100 EPN CHEN Service 0.02 137 Fthalide Dr.Ehrenstorfer 0.4
101 Epoxiconazole Dr.Ehrenstorfer 0.14 138 Halfenprox Dr.Ehrenstorfer Gmph 0.25
102 Esfenvalerate CHEN Service 0.04 139 Haloxyfop-methyl ~ Dr.Ehrenstorfer Gmph 0.05
103 Ethion CHEN Service 0.02 140 Heptachlor CHEN Service 0.1
104 Ethirimol Dr.Ehrenstorfer 0.10 141-1Heptachlor Epoxide Dr.Ehrenstorfer 0.02
105 Ethoprophos Dr.Ehrenstorfer 0.02 isomer A
106 Etoxazole Dr.Ehrenstorfer 0.10 141-2Heptachlor Epoxide CHEN Service 0.02
107 Etrimfos Dr.Ehrenstorfer Gmph 0.25 isomer B
108 Famoxadone CHEM SERVICE 0.05 142 Heptenophos Dr.Ehrenstorfer Gmph 0.05
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143 Hexachlorobenzene Dr.Ehrenstorfer 0.02 178 Molinate CHEM SERVICE 0.05
144 Hexaconazole CHEN Service 0.04 179 Monocrotophos SIGMA-ALDRICH 0.04

145 Hexaflumuron CHEM SERVICE 0.25 180 Myclobutanil Dr.Ehrenstorfer 0.1
146 Hexazinone Dr.Ehrenstorfer 0.14 181 Napropamide Dr.Ehrenstorfer Gmph  0.05
147 Hexythiazox Dr.Ehrenstorfer Gmph  0.25 182 Nuarimol Dr.Ehrenstorfer Gmph  0.25

148 Imibenconazole Dr.Ehrenstorfer Gmph  0.25 183 Omethoate Dr.Ehrenstorfer 0.1
149 Imidacloprid Dr.Ehrenstorfer Gmph  0.05 184 Oxadiazon Dr.Ehrenstorfer Gmph  0.05
150 Indoxacarb Dr.Ehrenstorfer Gmph  0.05 185 Oxadixyl Dr.Ehrenstorfer 0.14
151 Iprobenfos CHEN Service 0.06 186 Oxamyl CHEM SERVICE 0.05
152 Iprodione Dr.Ehrenstorfer 0.1 187 Oxycarboxine Dr.Ehrenstorfer Gmph  0.05
153 Isazofos Dr.Ehrenstorfer Gmph  0.05 188 Oxyfluorfen Dr.Ehrenstorfer 0.06
154 Isofenphos CHEM SERVICE 0.05 189 Oxythlordane CHEN Service 0.02
155 Isoprocarb CHEM SERVICE 0.05 190 Paclobutrazol CHEM SERVICE 0.05
156 Isoprothiolane CHEN Service 0.04 191 Parathion-ethyl Dr.Ehrenstorfer 0.02
157 Isoxathion Dr.Ehrenstorfer 0.1 192 Parathion-methyl CHEN Service 0.02
158 Kresoxim-methyl Dr.Ehrenstorfer Gmph  0.05 193 Penconazole Dr.Ehrenstorfer 0.04
159 Lufenuron CHEM SERVICE 0.05 194 Pencycuron Dr.Ehrenstorfer Gmph  0.05
160 Marathion SIGMA-ALDRICH 0.02 195 Pendimethalin Dr.Ehrenstorfer Gmph  0.05
161 Mefenacet CHEM SERVICE 0.05 196 Pentachloroaniline  Dr.Ehrenstorfer 0.02

162 Mephosfolan CHEN Service 0.04 197 Permethrin Dr.Ehrenstorfer 0.1
163 Mepronil Dr.Ehrenstorfer Gmph  0.05 198 Phenthoate SIGMA-ALDRICH 0.04
164 Metaflumizon Dr.Ehrenstorfer 0.10 199 Phorate Dr.Ehrenstorfer 0.02
165 Metconazole SIGMA-ALORICH 0.05 200 Phosalone Dr.Ehrenstorfer 0.06
166 Methacrifos Dr.Ehrenstorfer 0.04 201 Phosmet Dr.Ehrenstorfer 0.04

167 Methamidophos CHEN Service 0.04 202 Phosphamidon Dr.Ehrenstorfer 0.1
168 Methidathion CHEN Service 0.04 203 Pirimicarb Dr.Ehrenstorfer Gmph  0.05
169 Methiocarb Dr.Ehrenstorfer Gmph  0.05 204 Pirimiphos-ethyl CHEN Service 0.02
170 Methomyl CHEM SERVICE 0.05 205 Pirimiphos-methyl ~ SIGMA-ALDRICH 0.02

171 Methoxyfenozide Dr.Ehrenstorfer 0.10 206 Pretilachlor CHEN Service 0.1
172 Methyl Dr.Ehrenstorfer 0.02 207 Prochloraz Dr.Ehrenstorfer 0.06

pentachloropheny! 208 Procymidone Dr.Ehrenstorfer 0.1
sulfide 209 Profenophos CHEN Service 0.04
173 Metolachlor Dr.Ehrenstorfer Gmph  0.05 210 Promecarb SIGMA-ALORICH 0.05
174 Metolcarb CHEM SERVICE 0.05 211 Propanil Dr.Ehrenstorfer Gmph  0.05
175 Metribuzin Dr.Ehrenstorfer Gmph  0.25 212 Propaphos Dr.Ehrenstorfer Gmph  0.05
176 Mevinphos CHEN Service 0.04 213 Propargite Dr.Ehrenstorfer Gmph  0.05
177 Mirex Dr.Ehrenstorfer 0.02 214 Propiconazole Dr.Ehrenstorfer 0.06




SERHT

216

x— AR EEHRIRAE BN Mg H IR E (1)

i
I
hi
&
s

:‘?ﬁﬂi
”

TLEBIBIREE ] www.angle.com.tw

RASEVIITE R SR

- - W - 6
7 REET i R&E FREE T s PRE

(ppm) (ppm)
215 Propoxur Dr.Ehrenstorfer Gmph  0.05 237 Tetraconazole CHEM SERVICE 0.05
216 Prothiofos CHEN Service 0.02 238 Tetradifon Dr.Ehrenstorfer 0.04
217 Pyraclofos CHEN Service 0.06 239 Tetramethrin Dr.Ehrenstorfer Gmph  0.05
218 Pyraclostrobin SIGMA-ALORICH 0.05 240 Thiabendazole SIGMA-ALORICH 0.05
219 Pyrazophos Dr.Ehrenstorfer 0.1 241 Thiacloprid Dr.Ehrenstorfer 0.10
220 Pyridaben CHEN Service 0.1 242 Thiamethoxam SIGMA-ALORICH 0.05
221 Pyridaphenthion CHEN Service 0.20 243 Thiobencarb SIGMA-ALORICH 0.05
222 Pyrifenox SIGMA-ALDRICH 0.06 244 Thiodicarb SIGMA-ALORICH 0.05
223 Pyriproxyfen CHEM SERVICE 0.05 245 Tolfenpyrad CHEM SERVICE 0.05
224 Pyroquilon SIGMA-ALORICH 0.05 246 Triadimefon Dr.Ehrenstorfer 0.02
225 Quinalphos Dr.Ehrenstorfer 0.04 247 Triadimenol Dr.Ehrenstorfer Gmph  0.25
226 Quinoxyfen SIGMA-ALORICH 0.05 248 Triazophos Dr.Ehrenstorfer 0.04
227 Quintozene(PCNB)  SIGMA-ALDRICH 0.02 249 Trichlorfon Dr.Ehrenstorfer 0.1
228 Quizalofop-ethyl Dr.Ehrenstorfer Gmph  0.05 250 Tricyclazole Dr.Ehrenstorfer 0.10
229 Salithion Wako 0.04 251 Trifloxystrobin Dr.Ehrenstorfer Gmph  0.05
230 Spirodiclofen Dr.Ehrenstorfer 0.10 252 Triflumizole CHEM SERVICE 0.1
231 Tebuconazole Dr.Ehrenstorfer Gmph  0.05 253 Trifluralin Dr.Ehrenstorfer 0.02
232 Tebufenozide Dr.Ehrenstorfer 0.10 254 Triforine Dr.Ehrenstorfer 0.10
233 Tebufenpyrad Dr.Ehrenstorfer 0.10 255 Vamidothion CHEN Service 0.1
234 Teflubenzuron Dr.Ehrenstorfer Gmph  0.05 256 Vinclozolin Dr.Ehrenstorfer 0.02
235 Tepraloxydim Dr.Ehrenstorfer 0.10 257 XMC Dr.Ehrenstorfer Gmph  0.05
236 Terbufos CHEN Service 0.02
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(2 B FH

1.

HEEAE A
HUEFEES0 mLEL LB T 7Kk450 mLIE S

% IARERE$%0.19 g » BRIIR &
£ DUEESETE - BUBRIE REZEEE
TEA °

BEHE B

IV E£450 mLEL L #ET-7k50 mLIES
% o IABERE$20.19 g » AfRIIR &
Z] o DAEEEE - BURRITE RIS BifE A
%B -

() 5l =t
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FEH(min)  A(%) B(%)
0.0—10.0 100—0 0—100
10.0 —20.0 0—0 100 —100
20.0 —20.1 0—100 100—0
20.1 —=25.0 100 —100 0—0
(2% : 0.25 mL/min
(3)EfE ERE
A EREETLIEBETESOHERA3.2 kV
B. EERE L IERET(ESDERFH0.6 kV

(4)BfETIFIRE © 100°C

(BNABHEBURE © 350°C

(6MERKHEE R IRE © 50 L/h

(T)EBEHEBE © 700 L/h

SME RIS+ 265 S EE M (multiple
reaction monitoring, MRM) - {5 (R4
B R R L — S EEBY
SITIEY)? .

. RAHE AT R E RS (GC/MS/MS)

K e B MR R S AR HE VS W A5 1 L » 53]

AR R ERE T - 2

TYNGRAETT /38T - LA IR B HE VA K

FIT 15087 e . i o e Pl e 26 B I (I A

PIEETREGED) P ERE -

(DERERE © ¥1H60°C » 1 min
40°C/min%E170°C » 10°C/min%E
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ERE R BE(X)

R ENHE @ R 0 1 mL/min
SEAFERE © 250°C

NEAREZ © A3 fi(splitless)
AR« BT EEREREED © 70eV
6l TR © 250°C

TEENE R @ % E [ EE | (multiple
reaction monitoring, MRM) * & {40
F o RIIARFR R BREUE
mn PR R T — S E B
il -

ARl : AH S ol R bR e MR B E
B B2 I I T FE A BR T S
(=100%) ° ZAEFEIEAT

Oaotbase pesty _ STHHIE
> 50 +20%
>20-50 +25%
>10-20 +30%
=10 +50%
EHE
1. BB VLA A S AR L
(1 )% HEZEERRE KT GETEH

22 R R
@ )%%UEHX( H R 200 L - 4351
AL pg/mLEEHEAWRS-500 pL » 2o
FIEEE 21000 pl o 46— ~ (6) ~ 167
RT3  HE BB T I TR
B 2 IR - B1(F0.005-0.5 pg/mL
(Fipronil £0.001-0.5 pg/mL) LC/MS/

Z<_ ~ Chlorfenvinphos¥6I8E % v RIEEBM B ELEZEREEABENNSE

JE R ¥ JE VT
R S3HT HERHET-(m/z) > EEVIBET-  REMEAESE  AOBSHET (o) > EVIBET  REREACE:

(m/z) (eV) (m/z) (eV)
1 Chlorfenvinphos 267 > 159 20 323 > 267 15
2 o,p’-DDD 235 > 165 20 237 > 165 20
3 o,p’-DDE 246 > 176 30 248 > 176 30
4 Folpet 260 > 130 15 262 > 130 15
5 Hexachlorobenzene 284 > 214 30 284 > 249 20
6 Oxythlordane 115 > 51 25 115 > 87 15
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BASEYISER A
MSEE VLR =7 - L. B E 20 e ag TR I - ST T2
(3)53 B EHZE F e 1 500 pl » 7351 FRAL B  ZZEinEik - 22
AT pg/mLEEHEVETES-500 pL » i HRMNEMCEE ST~ iR mEUR
DUECE : REAA 2 10 vIVIBTRER nnE e % o
Z£1,000 pL » 8 ~ (H) ~ 28 REETT 2. 22 AL
3t HOE EEE IR g AR ERUA E DIHF R EF 2B - KT GFT
JERE > 817£0.005-0.5 pg/mLZ GC/MS/ EEERL - A SRR - DUE
MSEE VLA kR AR - RIS G -
WH N ET R R & 3. BT
T R E(ug/g) =CxFxV/W DI R BRE - HIREAEE
C : H&REZ BV &4 KE EMERNGES) -
T A R EE 2 R (ng/mL) 4. 22 nEL
F s DURE P+ R & 22 B a3 B
V e R E A Re e (mL) carbendazim * fipronil » a-BHC »
W Ui iE 2 HE(g) B-BHC  y-BHC » §-BHC -
2.t 2 RSB AR b RS HZ R o EE 1 40 cyhalothrin » p,p’-DDD ~ p,p’-DDE »
RME R M RS E - o,p’-DDT » p,p’-DDT »~ ethion »
7 e e R EE R B (ug/g) = X / (1-P) quintozene * pentachloroaniline 5z methyl
X e R S (ng/e) pentachlorophenyl sulphidefZ#E A TR
P HZRERE 5 (%) (B RRYE LA TR R B L) 1 mL -
(L) B K=~ EEATTEZEL - AR DU HER
FR=  ERERMMRBREBREZEFHRESE
I e EHILER  EHTHR O BEER BETR
R (ng/mL) %
Carbendazim 0.25 129.02 62.65 117.96 73.71
Fipronil 0.25 135.58 76.25 125.69 86.14
o-BHC 0.50 136.41 101.78 130.64 107.55
B-BHC 0.50 124.16 84.30 117.52 90.95
v-BHC 0.50 125.74 81.74 118.41 89.07
6-BHC 0.50 121.87 82.99 115.39 89.47
Cyhalothrin 0.50 129.88 82.50 121.98 90.39
p.p’-DDD 0.50 133.10 78.36 123.98 87.48
p.p -DDE 0.50 127.15 84.30 120.01 91.44
o,p’-DDT 0.50 132.03 80.67 123.47 89.23
p.p’-DDT 0.50 134.51 72.09 124.11 82.49
Ethion 0.50 131.62 82.68 123.46 90.84
Quintozene 0.50 128.17 78.06 119.82 86.41
Pentachloroaniline 0.50 125.52 81.88 118.25 89.15
Methyl pentachlorophenyl sulphide 0.50 130.39 71.25 120.53 81.10
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rhl 2 SRR R ER(X)

FORIFIRE - HEWCRE 57 LA E ]
ETER - EREREZERS -

5. HEST
F—Z2 HR A G BE hT —EE
Mt DMEHEROR IR - S REE 2
AR HL(RPD)EEEF] FIRA(FR
/gy -

6. fag A nElL
5 am H 20 M fa g o BE B ke
B 1 AFEAT RN E I - % a0 H #E M
53 Bl lcarbendazim ~ fipronil »
a-BHC ~ B-BHC ~ y-BHC * §-BHC »
cyhalothrin » p,p’-DDD ~ p,p’-DDE »
o,p’-DDT » p,p’-DDT ~ ethion »
quintozene * pentachloroaniline &z methyl
pentachlorophenyl sulphidef=2EfE1E T,
VS VR (25 MR YA o YA WL B [ A K i)
1 mL » &K~ GETTEZERL - &
DI i SRAS IR B - HE i B & s

=M~ EEATHEREHEES D HL(RPD)ZEH|

REEE
wH GE
pa g BB ER
%

Carbendazim 18.19  13.77
Fipronil 17.87 13.62
a-BHC 9.72 7.41
B-BHC 1393  10.70
vy-BHC 16.86  12.80
8-BHC 14.58  10.80
Cyhalothrin 11.57 9.00
p.p’-DDD 7.29 5.83
p.p -DDE 574 4.44
o,p’-DDT 23.10 17.52
p.p-DDT 12.74 9.94
Ethion 10.51 7.93
Quintozene 13.44 1045
Pentachloroaniline 9.63 7.28

Methyl pentachlorophenyl sulphide ~ 19.72  14.63

KA~ BEDNHEBAAHREREECV)ZAE

T HH & (ppm) CVZEFE(%)
=1 +10
=0.1-1 +20
<0.1 £50

60-140% -

7. AWE RS
i H20 Rl T - FERGEI MR
HEE TR =11 BT Am SR R R
ZEE TR o HARERii R A EHE
HERAECY) ERF e HE(EL) - &
N EAMREE ZHE - AR E AT
A e EEraks -

FEER BT iR
— ~ EMRIAFHERER

ENDISTRESE vy g S Vi -0 ask iR
2 g [ R 45 (o FH 2 S5 TR B A R T e = 1
by BE S ZEM BRI AEERENE -
102 FE R A fist ~ 41 FFRZ ~ S 8RAE ~ HHE
2 R B IE EE S ol R EEM 200 - Hh12044
Tl o Lalthe 8 70%0E B PN - (R FP LT
rhEghf 2 E A - HE BRI 2E 8 5,
B WA SRR ZEME S o B E R E20
g MIEFERBERE -
T BRI ERERER

AT 5ehe 618 FH BE M 2 BZ IR ER A AR
HSEEH ST 14.24-13.54% - FHRSEM B
BRE - fEEENEE  SERS M E K
BUER B RESKESEMBZEGRS
B AR TLZ R 2 S R B SR R
- RS GEE BN SEBEERS - i)
AWFE LN R B 7 BB FEEM 2 K E -

= B R e nEEH

AWHFeERA T RA R R R T —
ZEEESITEN" ) TR - RiER
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RSV ST

e o L IERENE - BRigah H MNP onE fR i
iR e 1 e A B KA - R BRI T — K
REN(ER)HE - REEREEMER D
Tl PR AR Bt TR o BRI R R & PR K
Tyl R b B R < YEREYE - o HETR
IR - T 22 B R - B - 22
HROEHE ~ b BE R 0 alf ~ EE AT Kbl
EtaE 2T o ARWTFUEERL T R SR R 22
R INE R R T EHIE - ERETER
Bty - SeDUEE 2 EHIEETES - AFR15(E
tBp Rk - VTSR E R e o =
EoTZESERERIE - bR - At
LZEERRALE AR B 5 AL WD
22 A BIeR e AR AT IS E v i &
B o b BE AN N EIHCR & R SE A 5L B e B
A ANE - B AR E 5 64.4-133.2% -
nn B e B A BE BN - AW SR 6T ZER o
PRELFTR ~ RSB O BERT ST - HLERZEM
Etee e M RSERY - SRk Hibifenthrin
0.22 ppm ~ carbendazim 0.79 ppm * cyhalothrin
0.49 ppm ~ fenvalerate 0.17 ppm * imidacloprid
0.10 ppmzmyclobutanil 0.15 ppm » HCV{E#I
B f2-11% (ZFREZCVEFFER20%) ;
P& f Hichlorpyriphos 0.12 ppm * CV{E Ry
19% (FZIEE ZCVETER20%) 5 fl=FEi
Hicarbendazim 0.07 ppmzprocymidone 0.50
ppm * HCVIEBIF2526% (CVEFHE IR

505220%)  FERBURHITHEAZERELE
BT e E R

PRl Z B E HIIN - AR R LR
i > MERGEENSEETIRE K
A A EEREZEMERK - DR
fFEmmRENR - B BRE B ENIST
(National Institute of Standards and Technology)
L S EEUEYE (standard reference material,
SRM) * N EE R IECHEZa-BHC » B-BHC »
trans-chlordane * a-endosulfan * B-endosulfan *
endosulfan sulfate * endrin & oxychlordane < I
Al AR ESRMIE R BAHLL - HfgHER IR E
Z86-98% » BURENIT L Z AT Hii B B AF

HEMERE - S B A R R e
N B BREE HIESRE - R iR e
o il BiRiE - s B E R
FIHHETEN - AR RITEAINT S
R PR AL E EK -

F RENMARREREERAIRR

ARWFFCARETT P8 2 R 15 5 H
FE - BT EE DR S M £ 200
HEF 12004 M e - S Tabamectin 525778 B S i

W - FERER - BERAC19ME ~ E 140~ Ml
137~ k8 R R BE 1 R 3R IR R (3R
) °

RIE = S FTE - 10248 B s ]
At EeEhEEM R - BREREFERH
TIBLE MBS - ARIEIEER - 15
FEHEGFRE) -

M ET o BT A A B R B R R 1 S E A A A
R BIRTEET 19 fe TS R IR 58 - Horb g Hi8
TH ~ ATE R EER A i 7IE R ST R
BEELAN - HERsIF e e REE © DlkaH
ZVATEELEEACR » B iy = & Fycarbendazim
Hcyhalothrin » acetamiprid K2 ° HHE &1 144F
TR R R H i 3T K2 TH R S % ]
fF o Heg12MF 9 1 THEZE Dk 2478
FREERE » B =1 Fychlorpyriphos © 13
T3 MRR R R R - Hie 4 TH R 3E ]
- W H2IER S E 8 1 - HER4 I T 135
g DIl HH8IHREE KR - MR EEE R
procymidone * pentachloroaniline’X.2 ° £ fit}
T8t R R R e - Hobg 1676 ~ 113H K
STHREEE 10 - MHSIHERSEE 21 - HER
3SR THREE  Dikg 20T R EEKE -
BER 5% 5% Fycarbendazim  chlorpyriphos
cypermethrin ~ tetradifon &2 EPN o #F7EIEME1{f
f@ttip,p"-DDE ©

i b0 dE DLEERS vk HH R BE T H Bk
E o At H20EEE RS - SRERH
4R FER 2 - DI REKE - &R
K H R 95% s » E &g HHcarbendazim &
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TR 2 R (X)
RN BEMGHEBRIECIEE -« SERHH
T N
st pRaEE WORE g RO
Carbendazim 0.19-1.96 19
Cyhalothrin 0.13-0.82 19
Acetamiprid 0.06-0.28 13
Chlorpyriphos 0.03-0.30 12
Fenvalerate 0.08-0.36 12
Imidacloprid 0.05-0.23 12
4  Fipronil 0.01-0.06 10
BIRAE Myclobutanil 0.11-0.25 5 19120 93)
Bifenthrin 0.22 - 0.25 2
Hexaconazole 0.10 > 0.12 2
Tebuconazole 0.08 > 0.13 2
Cyfluthrin 0.31 1
Tetramethrin 0.05 1
Trifluralin 0.05 1
Chlorpyriphos 0.05-0.24 14
. Carbendazim 0.10 1
Laul Isoprothiolane 0.08 1 14120 (70)
Propargite 0.08 1
Procymidone 0.12-0.79 9
Pentachloroaniline 0.02-0.13 6
Carbendazim 0.06 ° 0.07 2
PR Chlorpyriphos 0.06 * 0.07 2
LSS Propiconazole 0.16 » 0.20 2 13/20 (65)
Difenoconazole 0.16 1
p.p’-DDE 0.02 1
Iprodione 0.26 1
Carbendazim 0.19-1.16 5
Chlorpyriphos 0.09-1.22 5
Cypermethrin 1.43-13.11 5
Tetradifon 0.04-0.46 5
EPN 0.10-0.86 5
Imidacloprid 0.09-0.59 4
4,4’-dichlorobenzophenone (DCBP) 0.05-0.19 3
Ethion 0.06-0.36 3
Hexythiazox 0.09-0.17 3
. Chlorfluazuron 0.15-0.30 2
Ly Pentachloroaniline 0.02 - 0.03 2 8/20 (40)
Carbaryl 0.13 1
Fenobucarb 0.06 1
Fenpyroximate 0.06 1
Fenvalerate 0.09 1
Methomyl 0.07 1
Pentachloroaniline 0.02 1
Phosalone 0.75 1
Profenophos 0.12 1
Pyridaben 0.21 1
HEEE  pp-DDE 0.03 1 1/20 (5)

it RV BREEFOR AR
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=t BRERBIRE CFRE Ml R4 3@ M RERE R R Binat

#EBHC #ADDT #APCNB
thgggt RE T Sy fRE T [Re T Y
e HlE 8 HH R & TEAE g [E IR = e g E IR =
(ppm) (ppm)  FRAE(RE (ppm) (ppm)  FRAE(RE (ppm) (ppm)  FREAE(RE
HEEE 09 - 0 0.2 0.03 1/0 1.0 — 0
e 02 - 0 02  0.02 1/0
HF R 02 - 0 0.2 - 0

ZF 1. #8BHCH0-BHC  B-BHC  y-BHCK.8-BHC & .2 fll ; #4DDT £y0,p-DDT * p,p-DDT ~ p,p-DDD Fp,p-DDE & #.2

Fl ; #EPCNBESPCNB - pentachloroaniline &z methyl pentachlorophenyl sulphide & & Fl

2.7 - “FARkH

cyhalothrin ; EIANE » fHiER70% » 12
fa Hichlopyriphos 5 s Hi=K65% » 5 H
Hiprocymidone ; £ fHf H¥40% » F ki H
carbendazim * chlorpyriphos * cypermethrin »
tetradifon X EPN ; #IBIEM 5% » i
p.p'-DDE > P} RZEEM AR gt - BERE T
B AEEEH 257 HESES » 2365
YERHEEEE > Dlchlorpyriphoshi 33 K i s
#< ¥ Fycarbendazim 277X » cyhalothrin 19X >
imidacloprid 167X » acetamiprid & fenvalerate?%
1378 » fipronil 107X » HERIFEIRLLT »

AWTFE1 207 I B2 5 24 T EERT R 13K
thEEfs - BT EER R T EE R IR O Z AR
HETTEEE AT - AR FERTiE 2 S8 - [RITESE
MAIEE2-3EH - RBER A TR~ Z
s - oA E g 2 RS B0 A
A

ZA

A af
KWFEZ Al S ofl HH e & 2044 » L5
120045 B a2 S 7R EL B2 T - S 4RFE 190
WE 140~ HSE 130~ R8I » BIEIELR
R EETRRT - Hh P REEM Aok D R BE TR - R
TR eSS PR (L 1T U B B (L e il o A T A

ZB2ERKE

2ENEL
1. TR EEEZE P EBREE/NE -
2013 - ZEHBEM - 55 TR o TTERBER A

% i

- REEG ~ BT REERE RS RIEHE

F 2006 - HPEER T R R R IER R
b - YRR EFHEVRER > 24
257-264 -

. MRl - RE  BREREE  FET T MEOHE -

2006 ° FIEERT F o A 22 BRI A B AR
SErEH bR - Y RALRERREN 5
T 0 24:265-273 ©

CRHES  BREERE BT MEHE -

2007 - HBER R B SR B 2R
b - BYRMWERFAEIRTR > 25
119-126 -

. PRMES - BREREE - 205 BEG - ME

JiE - 2008 - HPEER T BRI R EEE
fa(1v) - EY itk RFEE R EE
26: 102-111 °

. PRMES - BREREE - B0 BES > ME

JiE - 2009 - HREER A B R R IEE
ba(v) - EY R RHEVITEE - 27
42-50 -

. PRHES - BREEEE - 205 BUEW - FET

F5 o~ MREHE o 2010 o HHEEAfThE BEE A
LA ER(V]) - ARGLEYIRER - 1.
254-263 ©

CRMES  BREERE  FEW O BT

2011 « HgE 7 BBLTEIARES (VD) - BhLEE
YN FRaESR 0 2: 323-334 ©

. PRAERE - BREEHE - RUEW - FBETT > MR
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HhgE s FRAEEE RIS (X)
& 02012 - HhEE RIS ER (VI - B J7k — ZE I 55 AT (Y) © 102.09.06.58
rHEEYIIF SRR R - 3: 385-396 © AT E102195032957/ 45 ©
10.FRFEEE - BREEEE - ZIEm > BEL - 13 /TP iR G (R E R S A B A - 2004 -
2013 o HREBE Y AR R (1X) « B ihEE R A b == 0B B T FE 5 [(NIEA-
VIWFFEEES, - 4: 216-227 - PA105) ° 93.10.0432 15 F550930072069E
ILTERREEEZSZEHEMTFE/NE - AN
2013 © HZRRREHIE L - ZEPREEH - 58 14. Gunther, F. A. 1980. Interpreting pesticide
R - EAR2E - fTEREEAE Ak - residue data at the analytical level. Residue
12. fAETEFED - 2013 - B R Rev. 76: 155-171.

Survey on Pesticide Residues in Raw Materials of
Traditional Chinese Medicines (X)

YA-HUI HSU, YI-HUA CHEN, MEI-CHIN LIN, YI-CHU LIU,
HWEI-FANG CHENG AND DANIEL YANG-CHIH SHIH

Divison of Research and Analysis, FDA

ABSTRACT

The evaluation of pesticide residues in raw materials of traditional Chinese medicines (TCM) is
imperative for the quality control of TCM. We have conducted a serial of investigations to study the
contents of pesticides in 6 raw materials of TCM, including Dendrobii Caulis, Moutan Radicis Cortex,
Lonicerae Flos, Aurantii Immaturus Fructus, Asari Herba and Sennae Folium were investigated. Twenty
samples per raw material of TCM, totally 120 samples, were tested. A total of 257 pesticide residues
were analyzed by LC/MS/MS and GC/MS/MS. The result showed that 19 samples of Lonicerae Flos, 14
samples of Aurantii Immaturus Fructus, 13 samples of Asari Herba, 8 samples of Dendrobii Caulis and 1
sample of Sennae Folium contained pesticide residues. The results had been served as the reference to set
the regulation by the authority in Taiwan.

Key words: traditional Chinese medicines, pesticide residues



