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it~ R TS R E RS - 5 H MR E AL
BE 7 (E T~ ZRT R E TR 140F) - 7355k
EAFIL - F - EEREHEA LS EEERRE
Skt Rz e R  &ETRY R
fala -

— ~ {REREEEY I
()58 FE @ 71 (Gas chromatograph) : Varian 3400
(Varian Inc., CA, USA)
1. fg s
(1)K 3 & i H 2% (Flame photometric
detector, FPD)
(2)EE F-¥Hi & 1% H 28 (Electron capture detector,
ECD)

2. @t -

(1)DB-608FE:AlE » WIR/EE0.83 um » N
£0.53 mm X 30 m (J&W Scientific, CA,
USA)

(2)DB-1EME » AEEE0.83 pm » N
0.53 mm X 30 m (J&W Scientific, CA,
USA)

(3DB-5E#ME - WIREE1.5 pm > HE
0.53 mm X 30 m (J&W Scientific, CA,
USA)

3.F850 & © SISCIE T fE 70 BLds 2 B R

SISC 4.0 (Scientific Information Service
Corporation, Taiwan)

(CIWFH T BT B2 & 32 2% (Liquid chromatograph/
tandem mass spectrometer, LC/MS/MS) : &
B Waters/\ &) Hi i Alliance® 2695 AHSE T
{# > {5 Waters Micromass Quattro Premier
=l
1. fmHi#8 © Waters Micromass Quattro Premier

B
2. [EH7%E : Waters Atlantis T3 C,¢/&f£(3 um,
2.1 X100 mm)
3. FE50E  MassLynx V4. 1B TS 2 BB
=B
4. VB SR S o AR
(1)Instrument: Waters Micromass Quattro
Premier™ MS System
(2)Software: Waters QuanLynx ' software
(3)Analysis Parameters: Ionization mode: ESI"
JFESI
(4)Instrument Parameters:
Capillary (kV): 3.2
Source temperature: 100°C
Desolvation temperature: 300°C
Cone gas flow: 50 L/h
Desolvation gas flow: 500 L/h

Inlet System: injection volume 10 pL

(G s (Shaker) © HFMHER M GRAF > &

N

&

() kR 2 AfE 55 (Rotary evaporator) © Rotavapor
RE 111 (Buchi, Switzerland)

(H)FF R E 25(Blender) : ESZRI FRHEWTI-168A
(ERTHRPHRAT - 48)

= . g

AER AR ER - IECk ~ 215~ Bk -
s~ QMbandh k LR LB R B BB R A

acephate 552027 = Z2 4] I FH AR I, -

v e ELEAMHY
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RAEVIRSER B=0
()R : 500 mL PUERE © FLZ 0.45 um » Nylonff'&
(MR - (Buchner funnel) © E1£12 cm (B)efE =0 TE (Syringe filter) @ EAL13 mm » fL
GRS EER-—TE 1 g 6 mL (Waters %0.22 um » Nylon#f'&

Corporation, MA, USA)

(LB (i

150 mL » 250 mL » 500 mL

(H) W/ W2 M H (Liquid/liquid extraction

cartridge) :

2 FLPERY ¥ - FE (macroporous

diatomaceous earth column, MDE column) * %
FiChem Elut™ 20 mL (Varian Inc., CA, USA)

A~ BgTA

B R I T B A B B B
202f# REE(FR—) - BT R — - fEe s

T

&— LR ERERET B Sl REIR B RigHRE

5= FEETHE (IR E, ppm)

GC/  acephate 0.05 azinphos-methyl 0.05 bromophos-ethyl 0.03 bromophos-methyl  0.03

FPD  carbophenothion 0.02 chlorpyrifos 0.01 chlorpyrifos-methyl ~ 0.03 cyanofenphos 0.02

(51)  demeton-s-methyl 0.03 diazinon 0.02 dichlorvos 0.01 dimethoate 0.01
disulfoton 0.01 ditalimfos 0.03 EPN 0.01 ethion 0.01
ethoprophos 0.01 fenamiphos 0.01 fenitrothion 0.01 fensulfothion 0.05
fenthion 0.02 fonofos 0.02 formothion 0.03 iprobenfos 0.03
isoxathion 0.02 malathion 0.01 mephosfolan 0.02 methacrifos 0.02
methamidophos 0.02 methidathion 0.02 mevinphos 0.02 monocrotophos 0.02
omethoate 0.05 parathion-ethyl 0.01 parathion-methyl 0.01 phenthoate 0.02
phorate 0.01 phosalone 0.03 phosmet 0.02 phosphamidon 0.05
pirimiphos-ethyl 0.01 pirimiphos-methyl 0.01 prothiofos 0.01 pyrachlofos 0.03
pyrazophos 0.05 quinalphos 0.02 salithion 0.02 terbufos 0.01
triazophos 0.02 trichlorfon 0.05 midothionva 0.05

GC/  a-BHC 0.01 B-BHC 0.01 o-chlordane 0.01 B-chlordane 0.01

ECD aldrin 0.01 alpha-cypermethrin ~ 0.05 benfluralin 0.01 bifenox 0.01

(63) bifenthrin 0.03 bromopropylate 0.02 bupirimate 0.03 butralin 0.05
captafol 0.05 captan 0.01 chinomethionat 0.01 chlorfenapyr 0.01
chlorfluazuron 0.03 chloropropylate 0.05 chlorothalonil 0.01 chlozolinate 0.01
cyfluthrin 0.05 cyhalothrin 0.01 cypermethrin 0.05 deltamethrin 0.01
dichlofluanid 0.01 dicloran 0.01 dicofol 0.02 dieldrin 0.01
difenoconazole 0.05 diniconazole 0.03 dinitramine 0.01 endosulfan 0.01
endrin 0.01 esfenvalerate 0.02 fenarimol 0.02 fenpropathrin 0.08
fenvalerate 0.03 flucythrinate 0.05 fluvalinate 0.05 heptachlor epoxide  0.01
heptachlor 0.01 hexaconazole 0.02 iprodione 0.05 isoprothiolane 0.02
lindane 0.01 mirex 0.01 myclobutanil 0.05 penconazole 0.02
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x— LIRS RREENT S il REEIA H Ris IR E (18)
HHG =0 FEETEE (B HIRE, ppm)

GC/  permethrin 0.10 pp'-DDE 0.01 pp'-DDT 0.01 pretilachlor 0.05
ECD prochloraz 0.03 procymidone 0.05 profenophos 0.02 propiconazole 0.03
(63) pyridaben 0.05 pyridaphenthion 0.10 pyrifenox 0.03 tetradifon 0.02

triadimefon 0.01 trifluralin 0.01 vinclozolin 0.01

FPD-S dithiocarbamates 0.1

LC/ 24D 0.02 3-keto carbofuran 0.1 3-OH carbofuran 0.01 acetamiprid 0.01
MS/  alachlor 0.01 aldicarb 0.01 aldicarb sulfone 0.01 aldicarb sulfoxide  0.01
MS  allethrin 0.01 azoxystrobin 0.01 bendiocarb 0.01 benfuracarb 0.01
(87)  bentazone 0.01 bitertanol 0.05 butachlor 0.01 butocarboxim 0.01
carbaryl 0.01 carbendazim 0.01 carbofuran 0.01 carbosulfan 0.01
clothianidin 0.01 cyazofamid 0.01 cyproconazole 0.01 dicrotophos 0.01
diflubenzuron 0.01 dimethomorph 0.01 diphenamid 0.01 edifenphos 0.01
etrimfos 0.05 fenazaquin 0.01 fenobucarb 0.01 fenpyroximate 0.01
fipronil 0.001 flazasulfuron 0.01 flufenoxuron 0.01 flusilazole 0.01
flutolanil 0.01 flutriafol 0.01 halfenprox 0.05 haloxyfop-methyl  0.01
heptenophos 0.01 hexaflumuron 0.05 hexythiazox 0.05 imibenconazole 0.05
imidacloprid 0.01 indoxacarb 0.01 isazofos 0.01 isofenphos 0.01
isoprocarb 0.01 kresoxim-methyl 0.01 lufenuron 0.01 mefenacet 0.01
mepronil 0.01 methiocarb 0.01 methomyl 0.01 metolachlor 0.01
metolcarb 0.01 metribuzin 0.05 molinate 0.01 napropamide 0.01
nuarimol 0.05 oxadiazon 0.01 oxamyl 0.01 oxycarboxin 0.01
paclobutrazol 0.01 pencycuron 0.01 pendimethalin 0.01 pirimicarb 0.01
promecarb 0.01 propanil 0.01 propaphos 0.01 propoxur 0.01
pyriproxyfen 0.01 pyroquilon 0.01 quizalofop-ethyl 0.01 tebuconazole 0.01
teflubenzuron 0.01 tetraconazole 0.01 tetramethrin 0.01 thiamethoxam 0.01
thiobencarb 0.01 thiobendazole 0.01 thiodicarb 0.01 triadimenol 0.05

trifloxystrobin 0.01 triflumizole 0.02 XMC 0.01

it : PRdithiocarbamates¥h » 738 K B FITEFF (R M) 2 R R 5 BRIELZ 545 -

O TEmR R R - S ERE S
MAE(=) o D414 2% FELIGC/
FPD-P43475 17 & GC/ECD /3 #7763 F

O TEMTIEREEERE AL -2 ERE S
72 (09) 5 @ DILC/MS/MSS3 178778
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FRAEP S A 20 g
1. 14 acetone 70 mL 3% i 5 B~ 3 min,
J 02 acetone 30 mL it ik F B A A A
2. 4§ Bk
40°C TR R RS R P
!
53 (K 4R)f » 7% /% 75 % (MDE column)
l L#E 10448
2. 14 ethyl acetate 80 mL 4 =t 3£ Jk SFHL I 1€ {7 4
a2 314
l 1R T e
2. A § 4 12 acetone i3 f# ¥ TF I SmL

W@ GC-FPD

P~imi 200 pL
2. ™ p-hexane 1 mL j3 f# 4¢ > methanol 800 pL -
3. L » 3E *1 n-hexane 10 mL & % RLE¥]

2_ Florisil cartridge (1 g)
4. r220mL 2 30% A/H 7% % i %
5. R R Rk Mg

6. 1 n-hexane #.% I 1 mL

Lo P~ 1mL ™ § § ki

1 it (I1) —— LC/MS/MS

—» GC/ECD
i (110) 8

A: acetone
H: n-hexane

E—  BRERPRESEREINSERTTEZRE

FER BT AR
—  1aBRiER

BRET BG4 D 10041 £ 12 H R IEH#
EEtER ALY - BT - HEL - SE
A5 R 2R B RE S S A L ST R 82,110
o HrhiESE1,6491F - KE3390: - HEAEIES H
1221 - MEIEVI S SERI R/ NEET6TH:
FEESZHE 1820 » ISR 1211 - T3EsE220: » B
22014 0 IRSEFE1034F - BESRSE3AM 0 KAER
FE7014  /NEEFE1090F » I EE2214 » MifS%E60
> R0 - FUBRAASSIE - HEREAES20F 0 &
I RSO R ERTE T E33MR(ERD) - ke
EREBTEREEE NS TR R 2 RH
EAZUE | OFDUAE -

B 0 R EM R » FFEHEH1.878
F » 4589.0% » NFFREE 23208 » 1511.0% (&
T o HA SR ,6491 0 [T EHIEE 1,454

&= 100FEMERBERSREMZERERRER

AhREt

s e wWEe  FEHE  TRHE

R R ) BB

INEESEHR 767 698 (91.0) 69 (9.0)

B EIERH 182 182 (100.0) 0 (0.0)
I3 121 105 (87.6) 15 (12.4)
¥ HIHE 222 142 (64.0) 80 (36.0)
e 220 190 (86.4) 30 (13.6)

M ORSEE 103 102 (99.0) 1 (1.0)
T 34 34 (100.0) 0 (0.0)
/Nt 1,649 1,454 (88.2) 195 (11.8)
RIS 70 62 (88.6) 8 (11.4)

K INRER 109 104 (95.4) 5 (4.6)
JINE S| 22 21 (95.5) 1 (45)

2 HEE 60 55 (91.7) 5 (8.3)
S 20 18 (90.0) 2 (10.0)
MBS 58 55 (94.8) 3(52)
/Nt 339 315 (92.9) 24 (7.1)

FErEE 32 32 (100.0) 0 (0.0)
H sRftME 33 21 (63.6) 12 (36.4)
f | 56 55 (98.2) 1 (1.8)
BH 1 1 (100.0) 0 (0.0)
/NET 122 109 (89.3) 13 (10.7)
TEET 2,110 1,878 (89.0) 232 (11.0)

fF - 1588.2% » INFFHUE R 195 » 1511.8% ; 7K
BRI R3304 - FFE M EE315MF > 1592.9% »
TR E 240 157.1% 3 HAhiEke e 1220
FFEHEZ109H > 1589.3% » NEFHEH 134
1510.7% - GiR P EREBERSE BT RHE
36.0% » H AR B EHE13.6% M INE4E12.4% » H
RS SR N T BB BRI A - KA
R B ER = B R R 11.4% - HUBR
$410.0% M AHAS$H8.3% - HAtEP ER{EAE L
PEEER36.4% °

TSR - i B eSS0 e
FFEHEB1TINE - 1588.6% » NEFHEE23M
1511.4% ° fhAx B HEER - S7Emt T 5%
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T I A L R R A B

L11SHREE - FFEHEE9924 » 1589.0% * 1
BHLEZ1230F 0 {511.0% - e B EHf 8746
hhafad > FFEHEE662M: - 1588.7% » T
TEF A {11.3% - ik HEREEF47F
B FFEHE 451 0 1595.7% » NEFHLE &2
0 154.3% @ FRERERESN - B - Bl
FAER TS 2 N EEREN11% (RZ) - bk
BT EREEYE L6 - BRFEHE
REWIKRE N HEREEYEL2,01404 5
FEF1,7821F  488.5% » NG EE 2324k -
1511.5% © #EET 5B 1 R B 2 f2 78 o2 K B s
B R RS LT 1000 0 661 EHE
1566.0% * 34HFRTFHE » 1534.0% » 73 Bl s K RE
M2 ZIE8 M~ IR Z A& M F « EEHE
(12 f 7 L1~ ZREEHE 2 B (B0 & (%) 51~ Bk
i 12 B (1) &L (30) 11 R e A s e 1 [ 2 1
TR () B L ARG TE o B R R A ER2,010
fF - LBI2HFFRFEHLE » 1590.1% » EA 198 F N FF
FUE » 159.9% ° #5 Bt s e i st B & o3 e
o B RPYEMIE - TR RS AT AT
JEE0 I S B S8 0 » RFaHEES160F - 15
89.0% * NFFRHUEF641F » 1511.0%  FREfhlE L
HEE6061F - FFEFIEESIEF » 1587.6% » FF
FEHETSH - 1512.4% » B & I ER668(: -
FFE R EZ608H: - 591.0% » NFEFHEH60M: -
159.0% - HESHIEE S Em256 1 - FFEaHiE&223
o 1587.1% » PRFFUEF33MF » 1512.9% (F
PH) o Eorr DU R Ef e 2 NS i& R s B
I 2 A AR AR -

®= KB MERERIZRERRERENTR

Hi
e HEs  FEHE TFRFHE
T gy Ames
(@37 202 179 (88.6) 23 (11.4)
{ﬁ%ﬁ&ﬁ%gi& 1,115 992 (89.0) 123 (11.0)
(E it 746 662 (88.7) 84 (11.3)
B ElRE 47 45 (95.7) 2 (4.3)
s 2,110 1,878 (89.0) 232 (11.0)

1004 iR T 4885 - SRR ARt
FEBANETEESETEEHE  BEHEES
HEmEER  WRERENREESZGEE
MR R = EEGERCHITH IS
B RITE I RE - EEREY R
TEEE RS T KRBT H IR B IR R
B R R =M HENERGEEE&ET
B 2 RUEE N H FEE - JRIEEE R
JEZ B TSERE ST AT A » R A E
R SR ES S A A EDR - gEfE it
Mk EREEEHEEETE FEHEE - NEHE
EERERMERE - MEEIRE 2GR ERF &
BEHEZEETR  ZFREHEEZBHN - KB
WL 124 R 48 - AL 145 -
HHE27% > FEE @ 74F R &% - &
SR R AR RS 20210F > Jb ~ o F R A R
2529 ~ 87 ~ 48381 - MR Z 124X WIS -
68F WE EFRFE— > 2F BB _H - 4455
B - BB E ERESERE S iR
TR - e B R — ARG R - F
GHEHSTH » 1589.7% » REFHEH 104 - 15
10.3% - #H%5 HE B G R L1800 - FFaH
EHITH - 1594.4% » RNFFHEE 1 155.6% »
ks H 2 =B R8T - FFEMEHTS
fF - 1586.2% » NFFRAEE 124 » 1513.8% » =1&

=N~ fEREMERSESRERRERENN

hEt

FrEHlE TFFHE
JOIE R 8L (%) (%)
AL 580 516 (89.0) 64 (11.0)
HHER 606 531 (87.6) 75 (12.4)
FEES 668 608 (91.0) 60 (9.0)
WA 256 223 (87.1) 33 (12.9)
#Et 2,110 1,878 (89.0) 232 (11.0)

At bl - EERET S LT BRERR T
TR EVLRR G
s ¢ RIS - A FRAR  FAALRR - AR
B~ PR
FEE M © SR - SAF - AR - ST - R
B IR
SRESHEE © ERR - SR TEENR -
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RO~ TRSESFRET LRSS ZRRERRENM

®"ANBHERSRERERRERRER

#Rat oy 0w _ORE  TRRE

RE B GaHE TRFAE R A L)
S FFBIL (%) P8 (%) INEESAE 100 93 (93.0) 7 (7.0)
B 97 87 (89.7) 10 (10.3) hOEEESE 14 14 (100.0) 0 (0.0)
Bk 18 17 (94.4) 1(5.6) I 13 12 (92.3) 1 (7.7)
Bk 87 75 (86.2) 12 (13.8) ¥ HIE 31 20 (64.5) 11 (35.5)
M 202 179 (88.6) 23 (11.4) R 12 11 (91.7) 1 (8.3)
R 4 4 (100.0) 0 (0.0)

B 2 2 (100.0) 0 (0.0)
SRS R R R ARSI 103 5.6 et 176 156(88.6) 20 (114)
F13.8% + DU = 2T G R R (R T) - 202 RERE 4 4(1000) 0 (00)
i - EEREE 6N K RE R K MERE T 6@ 1a43)
WEALE - (R B BRI AR N 100 o R ! 1(1000) 0 (0.0)
PF SRR LALE B30 - T30 - L 8 6 (75.0) 2 (250)
B 1008  IREEALE « WM KRN s 2 2(1000) 0 (0.0
A~ NERSETE  TRAE L - HERSHES L B MR 2 D@6 3336
SRR HRAEAE < 2020 E R B R - g o0 a4 41000 009
EHEE 90 - (588.6% « RS (5 o e 4 40000 000
fEET 202 179 (88.6) 23 (11.4)

11.4% » HAEsgEmig 1761 - FFEHEZE156
k> 1188.6% *» NFEHEZ 204 » 1511.4%
KRS 220F - FFEMEE 191 » 1186.4% °
REFHEEE - 1513.6% - IREYVSERIRE - &7
SRR RLUE M R B RS/ NEE SR T - TGRS
fF ~ BN R B 5 KRR /M
SR R AR 2 M B B E R (RN -
AL~ o o RO W E TR RS AR
FHa T o 4IRS 2B R s R B B R L
291 ~ HHIEST7HF -« RIERASLE R3S - 75
HE B R23 ~ 76 ~ 46 2341 » 738145793 ~
87.4 ~ 95.8/289.5% » NFFHLE BT F56 ~ 11~ 2
Feaf: > 43BI520.7 ~ 12.6 ~ 4.25:10.5% » LALER
HIE NSRS « AR EIVFRB T
LR RIS R T - SRR R 82144
RS R ET » 91 E100FE E S MK 58100
100 ~ 99.1 ~ 100 ~ 98.5 ~ 94.5 » 87.6 * 94.8 ~ 95.9
J288.6% © 967 1004F 7Y R 22 S A% K Z i
» (AR R 2 A HIITE H FH 91 AR B 79 TE IR I 22100
Fhakp2027E - Highs B EFTcE - Ho6F Y
W B BUE 2 LC/MS/MS 5 A3 IR Ry -

M KGR R IR N SRR A
T Eia i BRI G L e R R
Bt IR HERE HBE L B EE - 1004E 23208 N G518
TR B REER L 2 AT ETEEE
2044 - IR HEE HEEZ REEH 24 - HF
A VAL [F] B i 0 6 H PR B R TR HE 7 3 2 = 4
(Ft) - 232 &8 e e H B E AR R 2
H:577E - H DU tHacetamiprid Z NS & - 8
% » 46 - HUE M Hdimethomorphi& 2444 -
T H fipronil & 1 7¢4F Ko fg tHoxycarboxin ¥ 1 5¢F (3=
J\) e

MR BREATTHESE  REMAGHKE
B IREHBE B2 E G 0 BT E AR
ERRNOE KIETRAETEURH - fbass
FEFRIATHEREZEE - N EriRTZ g
B RGBSR E B R BE 2 R R TS -

o EFRBBEEEBKRARNREERLESR
REEET ARG R LEEe
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TS B FO e B e it R R R
=t  mMERBREEELRREREBTSRZIER I
JEE AT BRI Bh AR i BEERE R (ppm) LR (ppm)
MRS IINEESHH = E 1 acephate 2.14 1.00
1 carbendazim 3.58 1.00
1 carbofuran 1.28 1.00
1 cyazofamid 0.34 0.01
1 Diflubenzuron 3.88 1.00
1 tebuconazole 0.22 0.01
1 trifloxystrobin 0.08 0.01
1 pyriproxyfen 0.17 0.01
TUEE 1 acetamiprid 0.08 0.01
UN=ES 2 cypermethrin 2.36 ~ 3.53 2.00
1 fipronil 0.2 0.001
1 profenophos 1.91 1.00
INTFE 1 cypermethrin 7.77 2.00
I 1 acetamiprid 2.77 2.00
1 dimethomorph 0.08 0.01
1 dimethoate 0.27 0.10
1 triadimefon 0.05 0.01
(2 1 dimethomorph 0.03 0.01
HIZE 1 fipronil 0.01 0.001
1 pencycuron 5.83 2.50
1 propiconazole 0.14 0.03
52 1 cyazofamid 1.23 0.01
4 dimethomorph 0.28-0.03 0.01
T e 1 carbaryl 5.24 1.00
1 carbendazim 6.60 1.00
1 methiocarb 0.20 0.01
1 pencycuron 4.56 2.50
T 1 acetamiprid 0.22 0.01
1 clothianidin 0.12 0.01
1 cyazofamid 0.04 0.01
1 imibenconazole 0.09 0.05
1 Pencycuron 6.80 2.50
T3 1 acetamiprid 5.60 2.00
2 cypermethrin 777~ 222 2.00
1 dimethomorph 2.82 2.50
1 penconazole 0.14 0.02
1 prochloraz 0.30 0.03
e 2 dimethomorph 0.04 ~ 0.08 0.01
TrEEE 1 acetamiprid 2.58 2.00
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JFR AT BRAE [ i BEET i R (ppm) EFFFE (ppm)
HHES N 1 Profenophos 1.94 1.00
1 pyriproxyfen 0.08 0.01
HILH 2 fipronil 0.03 > 0.08 0.001
1 oxamyl 1.98 0.50
1 paclobutrazol 0.02 0.01
1 phosmet 1.49 1.00
1 phorate 1.69 0.05
2 profenophos 1.29 ~ 1.54 1.00
1 prothiofos 1.85 0.50
1 pyriproxyfen 0.18 0.01
BEE¥ 1 pencycuron 3.40 2.50
¥ 3 dimethomorph 0.05-0.23 0.01
1 tebuconazole 0.20 0.01
EAE 1 flufenoxuron 0.04 0.01
B 1 acetamiprid 0.09 0.01
O EE 1 acetamiprid 0.04 0.01
¥E 6  acetamiprid 0.03-0.16 0.01
1 bendiocarb 0.02 0.01
1 bromopropylate 0.20 0.02
2 chlorothalonil 0.05~0.14 0.01
3 fipronil 0.01-0.04 0.001
1 fenpyroximate 0.04 0.01
1 kresoxim-methyl 0.06 0.01
1 methiocarb 0.15 0.01
15  oxycarboxin 0.03-1.66 0.01
1 tebuconazole 0.06 0.01
i 1 acephate 8.31 1.00
19  acetamiprid 0.02-019 0.01
8  chlorothalonil 0.03-2.39 0.01
1 dimethomorph 0.02 0.01
7 fipronil 0.01-013 0.01
1 flutriafol 0.10 0.01
1 imidacloprid 0.72 0.50
1 pencycuron 0.29 0.01
3 tebuconazole 0.02-0.18 0.01
WmE 1 chlorothalonil 0.06 0.01
RS BB 1 acetamiprid 0.146 0.01
3 pencycuron 0.05-0.06 0.01
1 triadimenol 0.98 0.05
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JFR AT BRAE [ i BEET R (ppm)  Z R 7AET F (ppm)

RS RE il 1 chlorfenapyr 0.12 0.01
1 dimethomorph 0.49 0.01

1 ethion 1.62 0.5

1 fenvalerate 0.39 0.03

2 methamidophos 0.65 1.7 0.5

i 2 pencycuron 0.04 > 0.18 0.01

T 1 acetamiprid 0.03 0.01

1 chlorfenapyr 0.30 0.01

2 chlorothalonil 232742 1.00

6  dimethomorph 0.04-0.32 0.01

1 fenpyroximate 0.03 0.01
1 fipronil 0.07 0.001

1 flufenoxuron 0.08 0.01

3 kresoxim-methyl 0.09-0.24 0.01

1 pencycuron 0.03 0.01

1 permethrin 1.55 1.00

JCEEE TEEH I 6  acetamiprid 0.06-0.29 0.01
1 chlorfenapyr 0.05 0.01

I 1 acetamiprid 0.03 0.01

1 cypermethrin 0.11 0.05

=N 1 acetamiprid 0.03 0.01

1 cypermethrin 0.77 0.05

1 tebuconazole 0.03 0.01

LERIN 1 acetamiprid 0.05 0.01

NS B 1 kresoxim-methyl 0.03 0.01
HER 1 cyazofamid 0.36 0.01

1 imidacloprid 0.10 0.01

NI 1 acetamiprid 0.11 0.01

1 fenpyroximate 0.03 0.01
/INEEERAE B 1 fipronil 0.004 0.001
1 oxamyl 0.02 0.01

#E 2 clothianidin 0.06 * 0.04 0.01

1 dimethomorph 1.49 1.00

JIe S E{H 1 acephate 0.39 0.05
R A 1 ethion 3.16 3.00
1 Fenvalerate 2.52 2.00
TR 1 Fipronil 0.02 0.001

7S fa 1 pencycuron 0.19 0.01
BRI = 1 clothianidin 0.03 0.01
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JFR AT BRAE [ i BEET MHRE@Epm)  Z2AFFE(ppm)
HEHRE AURHH 1 flucythrinate 0.17 0.05
Fd 1 carbendazim 1.54 1.00
BT ES( 2 acetamiprid 1.78 ~ 2.53 1.00
6  carbendazim 2.18-22.28 0.10
2 dimethomorph 0.78 ~ 2.97 0.50
2 imidacloprid 0.73 > 1.44 0.50
1 Procymidon 0.95 0.05
1 tebuconazole 0.44 0.01
NMeted  NESEE UN=E2 1 dicrotophos 2.05 FEHERE FIZE
RHNFE 1 dimethomorph 0.02 FEHERE FIZE
IEZRAE 1 clothianidin 0.04 FRHERS FHZE
NS 1 difenoconazole 0.12 JEHE 7 A 2k
RAFEF 1 dicrotophos 0.61 FEHETE FH%E
B 1 difenoconazole 0.09 JEHE B 2
INTFE 1 difenoconazole 0.31 JEHERS FH2E
T 1 difenoconazole 0.21 JEHE pE 4
JSEHE TEEH I 1 carbofuran 0.04 FEHERE 22
BT 1 chlorpyrifos 0.05 FEHERE F%E
I 1 carbofuran 0.02 FEHERE F 2
H3HE B 9  carbofuran 0.03-0.35 FEHERS FH4E
1 ethion 0.28 FRHERS FHZE
1 isoprocarb 0.03 JEHE i 2
iz 1 diniconazole 0.04 JEHERE FZE
2 flusilazole 0.02 ~ 0.06 JEHEFE g2
HSEHE B 1 difenoconazole 0.46 JEHERE FHEE
AR 1 dicofol 0.35 FEHERE FIZE
EEi] 1 pyriproxyfen 0.11 FEHERE FHZE
TR wE 1 chlorpyrifos 0.09 FEHERE HEE
KRR NI 2 methomyl 0.04 ~ 0.06 JEHHEE %
HER 1 difenoconazole 0.38 JEHEE 2
JIE S ELeE 1 methomyl 0.05 FEHERE FH3E
& 2E S5 1 prothiofos 0.02 FEHERE FH3E
372N | iR 1 chlorpyrifos 0.06 FEHERE FIZE
S =4 2 prothiofos 0.19 ~ 0.20 FEHERE FIZE
M HIE 1 flusilazole 0.73 JEHERE FgE
BT E 51t 1 carbaryl 0.17 FEHERE HgE
1 dithiocarbamates 1.28 JEHERE F g2
1 fenamiphos 0.70 FEHETE %
1 Pyridaben 0.51 JEHETE 4
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F\ s TEBIGREIREREZTER « HHRLER
winmEem  LEN e GEH L wingaem LN emmm (OE L
acephate 3 NEESE 1 33.3 diflubenzuron 1 /NEERE 1 100.0
B 1 33.3 dimethoate 1 /N 1 100.0
eS| 1 333 dimethomorph 24 JNEESEHE 13 542
acetamiprid 46 /NEESEHH 6 13.0 O3 1 42
58 9 19.6 RE 7 29.2
O 26 56.5 AN 1 42
R 2 43 B E 2 8.3
KB 1 22 diniconazole 1 =3 1 100.0
BRIEA 2 43 dithiocarbamates 1 EfEAE 1 100.0
bendiocarb 1 T3 1 100.0 ethion 3 HHE 1 333
bromopropylate 1 S| 1 100.0 S 1 333
carbaryl 2 NERE 1 50.0 TSR 1 33.3
BEHTEE 1 50.0 fenamiphos 1 Bt E 1 100.0
carbendazim 9 UNEERH 2 222 fenpyroximate 3 EEHE 1 333
P S| 1 11.1 RE 1 333
BT 6 66.7 KAEESH 1 33.3
carbofuran 12 /NESE 1 8.3 Fenvalerate 2 | 1 50.0
IeS2 | 2 16.7 MHAE5E 1 50.0
IS 9 75.0 fipronil 17 /NERE 4 23.5
chlorfenapyr 30 I 1 333 T3 10 588
SRR 2 66.7 RE 1 5.9
chlorothalonil 13 E3EE 11 84.6 /NS 1 5.9
e 2 15.4 M5E 1 5.9
chlorpyrifos 3 R 1 333 flucythrinate 1 BURsE 1 100.0
E= 1 33.3 flufenoxuron 2 NEEREE 1 50.0
S 1 333 R 1 50.0
clothianidin 5 /NEERH 2 40.0 flusilazole 3 HH 2 66.7
/NEERAA 2 40.0 P | 1 333
AU 1 20.0 flutriafol 1 U3 1 100.0
cyazofamid 4 NERIE 3 75.0 imibenconazole 1 INEESZHH 1 100.0
KA 1 25.0 imidacloprid 4 H¥E 1 25.0
cypermethrin 6 /N 4 66.7 pae: S| 1 25.0
JCRHH 2 33.3 BT 2 50.0
dicofol 1 B3 1 100.0 isoprocarb 1 T3 1 100.0
dicrotophos 2 JINIESEHH 2 100.0 kresoxim-methyl 5 RAEFIA 1 20.0
difenoconazole 6  /NEHE 4 66.7 HE 1 20.0
R 1 16.7 R 3 60.0
KR 1 16.7 methamidophos 2 RBy3E 2 100.0
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S

winmaem  LEN e GEH L P
methiocarb 2 HXHE 1 50.0 “:Q};/Q‘;‘I/N_I‘U {450
INBESZHE 1 50.0 | —— l7_€‘>l 1765 " ::: _
methomy! 30 R 1 333 500t 17 {0 &
smmm 2 e7  F BFHRFN W fmo
oxamyl 2 /NEESE I 500 I S
/N 1500 ER" R o0 s
oxycarboxin 15 S 15 100.0 o iz [ iy
paclobutrazol 1 /NEESE 1 100.0 ot 200s 2005 2008 2008 2000 2007 2008 2009 2000 20t -
penconazole 1 IINEESZSE 1 100.0 R
pencycuron 12 T 1 8.3 B — - 2001-2011 FHEREREEERIGHER
/NEESEHER 4 33.3
T 6 50.0
T AE 1 8.3 FE2001-20114E (R [E]90-1005F ) 1 E B2 7 i
permethrin 2 NERH 1 50.0 AL R i Bt SR AN R+ 2001-20054 244
R 1 50.0 e bsTE 5 Ry 797 » 20064F R 2R ERTEH R 136
phorate 1 NEERHE 1 100.0 T NERER1%LAT 5 20074 228 5TE H %
phosmet 1 /N I 100.0 BEZE187H - A ETERIER F54.1% > 20084F 258
prochloraz UONERE 1 1000 REREE 1961 - TEREERIE R T
Procymidon I RREHE 1 1000 SRAMFIRA4.0R 11.8% © 20094 1-9 F B2 2E b B TE
profenophos 40 NESENL 4 1000 [FR196% 0 10 IR0 - BRI B I
propiconazole L Io1000 SRR EREERS BIR41.65210.5% * 20104F ELEE R
prothiofos 4 NEEREE 1 250 EER20ME - BEBERILRETARES
TR L2500 44.159.5% » 201 14F AR SRR TE H REETR 2027 - 52
ARE 2000 R R R TR B 4T 1R 11.0% ©
Pyridaben AT I 100.0 EE ALY E B (U.S. Food and Drug
pyriproxyfen 4 UNEESEHE 3 75.0 Administration)® 2001 200857 ¥ 2 515 HH
R LB om0 0% R AHELS% (L) ¢ HAE
tebuconazole 7 NI 2 286 g semn s g e 522 B /A 52000-2004
L SN0y BERREREEEC R E R
R LW s R0, 52% - BHR RV
tetraconazole 1 fi;;ﬂ*’ 1 11(?(;30 P 50.01% (d%%+) * FRR2001- 201 HEIERIE
o . ' BESE I R 27.6% KON S 18 3 F4.6% ©
Zzzzeﬁ’? 1 /J\ff/g‘ b 1000 e m12008 + 2009 + 20102201 142 e =43 B
e bR b0 0 416 441 5047.1% - ARS8 -
trifloxystrobin 1 NEERE 1 100.0

10.5 > 9.55211.0% » ZERUTAFEZR S0 HEZR KA
BISRIgEREREHARGE L > ) °
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"N BEREBRGEYERERERBE AR R 2 LLE

- . S W) ENELEES e R E
(%) T (%) (%)

R 2001 1,297 11.1 0.9 9 (0.7) 3 (0.2)
2002 1,269 15.9 0.8 6 (0.5) 4 (0.3)
2003 1,311 18.3 0.4 4 (0.3) 1 (0.1)
2004 1,276 13.7 0.6 3 (0.2) 6 (0.5)
2005 1,638 14.3 0.4 5 (0.3) 1 (0.1)
2006 1,605 216 1.0 10 (0.6) 6 (0.4)
2007 1,761 32.1 4.1 66 (3.7) 6 (0.3)
2008 1,765 44.0 11.8 203 (11.5) 5 (0.3)
2009 1,894 416 10.5 174%% (9.2) 43%% (2.3)
2010 2,051 44.1 9.5 161%%% (7.8) 405 (2.0
2011 2,110 471 11.0 48w (2 3) 210%%*%% (10.0)
¥ 1,634 276 46 63 (3.4) 29.5 (1.5)

EF* 2001 1,884 43.8 1.2 11 (0.6) 11 (0.6)
2002 1,902 37.0 0.8 16 (0.8) 0 (0.0)
2003 2,099 384 1.9 39 (1.9) 1 (0.0)
2004 2,577 438 1.4 31 (1.2) 4 (0.2)
2005 2,439 40.6 1.4 30 (1.2) 5 (0.2)
2006 1,176 33.1 1.6 17 (1.4) 2 (02)
2007 1,218 44.7 2.5 25 (2.1) 5 (0.4)
2008 1,291 38.0 0.9 12 (0.9) 0 (0.0)
5 1,823 39.9 1.5 23 (1.2) 4 (0.2)

* | RS EEE N A E 2R KRR

2. f2010-20114E 7 B

b S e

w198 AR AR B TR 19F R R AR LB H R R NS H 2
19SS AR IR TE of T RIR AR LS HH IR R St HL 2 e 3
ok 3N G RIREE TR 140 F R AR B IR E S i 2 R

&+~ HA2000-2004 FEIERERBREFEZRE
REEARER

BIE oy gy TEHE

FE R %) %)
2000 136,159 0.50 30 0.02
2001 116,473 0.51 8 0.01
2002 118,537  0.59 27 0.02
2003 188,920  0.52 15 0.01
2004 211,092 0.49 14 0.01
S 154236 052 19 0.01

1005 BT RIFF AR DA TG A 5epk - AJa
E A bR Y L R 2 B R
BT ) Wt AR o 2HEERHTAE
PrAE & AR S FAh - SRR EE LR
S EEE > WEE - BEE - FBESC TR
5 MESIEE ~ MROREE  (BBENE  MEEHE LT
R BROF1R ~ BREY b O E RS
WfEfm > 2EHE - FCE - BT - 20w - &
i~ tROIE  BEEER{C LR - T& -
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FIETE - BhmEk - EEE -

ZENR

- TR AR - 2012 - R RIEL 2RI

% 2 101.01.20F AT 5101130011457 % -
TTEGE RS - 2011 © A fL TR B EEih b A
- ZEBEE ST IR(E) © 10012198 &
FE1001904771 58N HBIE -

TTEE R AR - 2011 © B fh iR B gL ig e
i — S EIEASHTEWY) - 100.12.19B i f
FH100190477 T8 A SHEIE »

- TERBEEIAER - 2008 - Rah R g el T

& — R AR EE R R R R () -
97.10.07 AT 097180038357 /N EHEIE

. U.S. Food and Drug Administration. FDA Pesti-

cide Program Residue Monitoring. [http://www.
cfsan.fda.gov/~dms/pesrpts.html].
HAREZFHABERNFRMLEE - &

FEVIT DV LS A AR - [http://www.

mhlw.go.jp/seisakunitsuite/bunya/kenkou iryou/

shokuhin/zanryu/index.html] °
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Monitoring of Pesticide Residues on Agricultural Products from
Markets and Packing Firms in Taiwan

HWI-CHANG CHEN', SHU-PING TSENG', WAN-TZU YU',
CHENG-CHUNG HSU', BIN-CHUNG HUANG', HSIU-KUAN CHOU',
MING-TZAI CHEN', SHU-CHIN YANG’, YU-CHUN YAO’,
HUAN-LUNG TAO", MIN-CHI LU °, WEN-JENG HUANG?®,
LO-YU FANG’, YUAN-FENG LEE®,

HWEI-FANG CHENG’ AND JYH-QUAN PAN'

'Center for Regional Administration, FDA *Public Health Department, New Taipei City Government
*Department of Health, Taipei City Government ‘Health Bureau of Taichung City Government
°Chiayi City Health Bureau ‘Department of Health, Tainan City Government
"Department of Health, Kaohsiung City Government *Public Health Bureau Yilan County
’Division of Risk Management, FDA

ABSTRACT

The monitoring program of pesticide residues on agricultural products from markets and packing firms
was performed by the Food and Drug Administration in Taiwan. A total of 2,110 samples were collected in
2010 by the local health bureaus from markets and packing firms. The samples were analyzed by multi-residue
testing method of pesticides, which were promulgated by the Department of Health (DOH) of Taiwan. This
method allows simultaneous determination of 202 items of pesticides by GC/ECD, GC/FPD and LC/MS/MS.
One thousand four hundred and fifty-four (88.2%) of 1,649 vegetable samples, 315 (92.9%) of 339 fruit samples
and 109 (89.3%) of 122 other samples complied with the maximam residue limits (MRL) set by DOH. The
overall rate of compliance was 89.0%. Of the violative samples, 204 samples contained pesticide residues exceed
the MRL for the given pesticide to the given crops catogery, while 42 samples contained pesticide residues
which were prohibited for use in those crop catogery. And there were 14 samples in both situations. The local
governments have enforced the penalties to the suppliers or farmers who provided the violative samples based on
the Act Governing Food Sanitation and its Enforcement Rules of Taiwan.

Key words: monitor, pesticide residue, LC/MS/MS, Taiwan



