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()5 AT B4 (Gas chromatograph): Varian 3400
(Varian Inc., CA, USA)
1. AgElEs:
(1)'F ’ﬁy’u A5 R (Flame photometric
detector, FPD)
F'—f < J7 e hm TS (Electron capture detector,
ECD)
2. g
(1)DB-608= 7147 » [* IR 4 0.83 um » [*] %
0.53 mm x 30 m (J&W Scientific, CA, USA)
(2)DB-1= 517> R £ 0.83 pm > [
0.53 mm x 30 m (J&W Scientific, CA,
USA)

(3DB-5= ATy > [IRURE LS pmo> [
0.53 mm x 30 m (J&W Scientific, CA, USA)
3. AT B SISC%*?F’?mﬁ%@@%&EE =R SISC
4.0 (Scientific Information Service Corporation,
Taiwan)
f&?[’E'Fg“‘?F’?f Tﬁﬂ l;gq(Liquid chromatograph/
tandem mass spectrometer LC/MS/MS): = [s
Waters ** f'JL .Fﬁl{[k/Alhance® 26953kA g
f%";a , %pﬂ Waters Micromass Quattro Premier
1. ﬁ%“'”’
Waters Micromass Quattro Premier@%[’%’é
2. Tgr
Waters Atlantis T3 Clg‘ﬁl‘ﬁéﬁ um, 2.1 x 100

mm)
3. Hi5] B%: MassLynx V41574805 ﬁﬁ’?ﬂy Fj»_f
i

4. ?ﬁ,ﬁ%ﬁn#ﬁiﬂﬁ“ﬁ P
(1)Instrument: Waters Micromass Quattro
Premier™ MS System
(2)Software: Waters QuanLynx™ software
(3) Analysis Parameters: Ionization mode: ESI*
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 uLb
(EH=l s (Shaker): (FE5 RSEYIEGTE I > 7
)
(@)i%ﬁﬁ%ﬁfﬁ%fﬁf(Rotary evaporator): Rotavapor
RE 111 (Buchi, Switzerland)
(f ﬁ#@@f'r%g(mcnder)' NZERIZEESWTI-168A
(CRERE & =N IRt L))

AIVEE
TR TREIR » D5 15k O T

7
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1l 5 SSEIBLT [RFELE

P ~ & (" pREp e ok éfmﬁd#\' SR
#Jm& ; acephate 202&‘&%3:]‘% EJ?{@ﬁ‘”‘

i
o~ SRR ERATR

—Hf15J8: 500 mL

:"ﬂ ##A7 [i42 [ (Buchner funnel): ﬁl 12 cm
S PrsE et AT : 1g - 6mL (Waters
Corporation, MA, USA)

(PP 150 mL ~ 250 mL ~ 500 mL

(LA H ZV[FI(Liquid/liquid extraction cartridge):
LSl EYVE- & *Eﬁ“f (macroporous diatomaceous
earth column, MDE column) » 2 #|Chem
Elut™ 20 mL (Varian Inc., CA, USA)

0.22 pm > Nylonf1

5~ @ERESE
L b 5 e e B f’, R COAR
RR20278 R 3G ) > AR TR LR - Ak
RIRER L
() T Qi R R SRR — 2RI
HE(Z ), PoiiT1147E R s éw?ﬁi JGC/
FPD-P i #5178 K GC/ECDj #6370 o

) A A AR — SR 47
R, @ FILC/MS/MS 3 P8 7 L
2k .

@fﬁ@w RFIERAR L
I g l/;fﬁ%%( ), @ I'JGC/FPD-SJj

CARTIEL: 77 0.45 pm » Nylon ]8T FrCS, -
(t)f%‘l'[ﬁ UV (Syringe filter): @I @13 mm > &
x— ~ UmMEBTEAREETEL GG REREE MR HRE
fERH =t FBEHL (bt L, ppm)
GC/FPD acephate 0.05  azinphos-methyl ~ 0.05  bromophos-ethyl  0.03 bromophos-methyl 0.03
Gh carbophenothion ~ 0.02  chlorpyrifos 0.01 chlorpyrifos-methyl 0.03 cyanofenphos 0.02
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 0.0l  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 pyraclofos 0.03
pyrazophos 0.05  quinalphos 0.02  salithion 0.02 terbufos 0.01
triazophos 0.02  trichlorfon 0.05  vamidothion 0.05
GC/ECD  .BHC 0.01  B-BHC 0.01  o-chlordane 0.01  B-chlordane 0.01
) aldrin 0.01  alpha-cypermethrin 0.05  benfluralin 0.01 bifenox 0.01
bifenthrin 0.03  bromopropylate 0.02  bupirimate 0.03 butralin 0.05
captafol 0.05  captan 0.01 chinomethionat 0.01 chlorfenapyr 0.01




110

AffEEPPESE 5

x— - LBk REET EEERICRERE RGHRE ()

[HRE FBEIED (hat! e, ppm)

GCQ E3CD 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
permethrin 0.10 pp'-DDE 0.01  pp-DDT 0.01 pretilachlor 0.05
prochloraz 0.03  procymidone 0.05  profenophos 0.02 propiconazole 0.03
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/](\g %MS 2,4-D 0.02  3-keto carbofuran 0.1 3-OH carbofuran 0.01 acetamiprid 0.01
alachlor 0.01  aldicarb 0.01 aldicarb sulfone  0.01 aldicarb sulfoxide 0.01
allethrin 0.01 azoxystrobin 0.01 bendiocarb 0.01 benfuracarb 0.01
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 0.0l  pyroquilon 0.01 quizalofop-ethyl 0.01 tebuconazole 0.01
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Tl 5 WL R L

x— -~ DmEEE AR EE T ER SR RERE REHRE (&)

RBETEET (B TEEL, ppm)

i
LC/MSMS  teflubenzuron 0.01 tetraconazole
(87)
thiobencarb 0.01 thiobendazole
trifloxystrobin 0.01 triflumizole

tetramethrin 0.01 thiamethoxam 0.01
thiodicarb 0.01 triadimenol 0.05
XMC 0.01

'r%'f : [ dithiocarbamates Yt » X AR flot (fiz%) I Ad IS SR AT 5 |Fﬁ

WA R 20 g
1. 12 acetone 70 mL 4% i % P~ 3 min,
J 12 acetone 30 mL * i F B2 A h
2. 4§ #ih
40°C 1T KB R R RSRD B
|
iR (K Ap)$S » /i ¥ #~ @ (MDE column)

l L% 1058

2. 14 ethyl acetate 80 mL 4 =% %k ‘Fﬁxir_ BT

a2 3
11 R BliE
7% g 4 " acetone % fET T F I SmL
i) _— GC-FPD

1. B 1mL 2§ § vRiz i 200 UL
2. 14 p-hexane 1 mL /3 f# 4v » methanol 800 uL »
3. i~ 3E 1 n-hexane 10 mL ¥ % RE¥3

2_ Florisil cartridge (1 g)
4. 12 20mL 2. 30% A/H % % * #
5. RR BRIk 4T

6. 12 n-hexane %% T 1 mL

ik () —— LC/MS/MS

v
# % () — GC/ECD

A: acetone
H: n-hexane

B - RERTRESEREITRREZRE
AL SREBRT 5
— ~ iRERIER

SRl (I R 90 5 153 127 i
Eﬁm‘*%%}‘éﬁéﬁﬁ‘%wﬁi RS~ i

* IR 42 SRR S R 11205 1 s
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1 cypermethrin 2.21 2.0
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Monitoring of Pesticide Residues on Agricultural Products
from Markets and Packing Firms in Taiwan
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ABSTRACT

The monitoring program of pesticide residues on agricultural products was performed by the
Food and Drug Administration (FDA) in Taiwan. A total of 2,051 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 two hundred and fifty six (87.9%) of the 1,429 vegetable samples,
386 (96.0%) of the 402 fruit samples and 214 (97.3%) of the 220 other sample complied with the
maximam residue limits (MRL) set by DOH. The overall rate of compliance was 90.5%. Of the violative
samples, 40 samples contained pesticide residues at levels above the MRL for the given pesticide
to the given crops catogery, while 161 samples contained pesticide residues which were prohibited
for use in those crop catogery. 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



