. 5
0.01 0.1ppm
pp . 57 | 229
2003 10 28 167
427 203 30 . 285 |21
660
Total lon Chromatogram (TIC) of Pesticides
GC/MS

100 150 200 250 350

Abrcnce

o

Monitored by GC/MS with Scan Mode

o sTosn

HP 5890 Series GC
with 5972 MSD
Column : DB-5ms
(30 m, 0.25 mm i.d.,
0.10 pm film thickness)
Carrier gas : He
Scan range : m/z 50 - 450
Scan speed : 1.8 cycles/sec

Tirme =

500 Ereres] Er=vesy =doo =00 =doo

Oven temp. : 80°(3 min)—30°/min—170°(4 min)—10°/min—270°(15 min)

Injector temp. : 250° ; Interface temp. : 280° ; lonization energy : 70 eV

Inlet pres.

Initial flow

: 30 psi (1 min)—80 psi/min—8 psi (0.2 min)—const. flow (0.9 mL/min)

:4 mL/min ; Injection volume : 4 pL(splitless) ; Purge off time : 1 min




lon Chromatograms Printed Automatically According to the Original Macro Program

- : . LC/IMS
HPLC Agilent1100 MS Agilent1100MSD SL
Column Inertsil ODS3 (150mm,3.0mm,5:m)  lonization ESI (Positive)
E ri = Mobile phase AcCN  CH;COONH, (or Water) Vcap 4000V (Pos.)
E =
[(15:85) - (95:5)] / 20min + 10min Scanrange  miz 50-550
. = | i Post time 5min Drying gas  10L/min at 350
"1 Flow rate 0.5mL/min Nebulizer gas 50psi
: . r Column temp 40 Fragmentor 100V, 200V
i = b Injection volume 10 L
Bamn ol Sample cooler 15
Ve - dimw LC/MS LC/MS GC/MS
'
Lhs P 7  Fenpyroximate, 6 35  Carbaryl, Acephate
Fijs= 1 Pesticide name File name ESI(+) Dymuron, etc. Acetamiprid, etc.
—r Retention time o lon 1 f\ (Target) 28  Chromafenozide, 6 8  Clofentezine,
8
5 = Peak area § Imidacloprid, etc. Thiacloprid, etc.
2 -
" . (lon 1) S |lon2 A (Qualifier) ESI() 12 Chlorfluazuron, 3 2 Desmedipham,
Peak area < X X
(lon 2) Fulsulfamide, etc. Iprodione
A Conc.(ppm) Retention Time + 0.2min
(SPE)
Luke FDA) CDFA PSA N

QMA+NH,
(SAX+PSA)

GC-FPD
GC-ELCD ‘ HPLC

GC/MS

RS

|
~Si= CH2CHzCHaNCHZCHoNH,
H

NH,
[ j —Slli— CH,CH,CHoNH,
SAX
QMA | (I:T;;
[ j _Sli_ CHZCHzCHQ'I\l_CHs
CHs

TIC for Sample Extract before and after Purification with
Anion-exchange Cartridge SAX, PSA, NH,

Sample Preparation Method for Multi-pesticide Residue Analysis

x10% Before *10°
. purification
15 C16:0| 82 15
10 10
5 M¢ 5
R R
c 0 5 ! 15 20 25 0
°
S x10s x108
F PSA NH,
15 15
10 10
5 5
HH\“L‘JLH‘\‘L\ Hu‘fjl‘J'u‘"'l“Mﬁ—v—ﬁ—f
0 5 10 15 20 25 0 10 15 20
Time (min)
Elution Pattern of Pesticides from PSA and NH, Cartridge
PSA (%) NH, (%)
Pesticide first __second first __second
Acephate 41.2 22.8 315 43.6

Trichlamide 50.1 8.9 6.9 15.9

CH3CN Extraction
Sample 25g
CH3CN 60mL

add internal standard soln.
(Triphenylphosphate 5ppm 0.15mL)

homogenize for 3min

filter with filter paper (No.5A)
ODS Purification

pass through ODS(1g) cartridge
Salting-out

shake eluate with NaCl 6g
and 2M phosphate buffer
sat. brine soln. (pH7.0) 10mL

collect CH3CN layer 36mL
(equivalent to sample 15g)

dehydrate and evaporate
adj. to 3mL with n-hexane-acetone(1:1)
centrifuge for 5min

PSA Purification

load 2mL aliquot on
PSA(200mg) cartridge

add n-hexane-acetone(1:1) 2mLx3

collect all eluate and
concentrate to near dryness

adj. to 2mL with n-hexane-acetone(4:1)
(equivalent to sample 5g/mL)

GC/MS analysis
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Pesticide Recovery ( %, meant s.d., n=3)
(0.1ppm added) Brown rice Lemon Spinach Captan 1,2,3,6-Tetrahydrophthalimide
Acephate 813+ 8.1 519+ 3.0 588 + 56 o)
Chlorpyrifos 938+ 29 935+ 45 106.9 =+ 0.1
Diazinon 1016 £ 1.7 917+ 6.2 1108 = 1.9 . Cl
Dicofol 940+ 2.1 1003+ 7.0 1028+ 1.3 NiS—Cl NH
Dieldrin 876+ 1.7 775+ 16 1136 = 24 * Cl
p.p'-DDE 758 + 4.0 90.3 + 8.1 920+ 1.1
Etofenprox 779+ 21 1036 + 82 818+ 1.9 o} o
Fenvalerate 893+ 35 1083 + 3.3 11565+ 23
Permethrin 1204 = 7.0 1035 + 27 1199 + 6.9
Imazalil 868 + 59 765+ 53 883+ 0.7 NP -
Iprodione 23+ 84 822+ 43 096+ 22 Dichlofluanid HSC\ N',N"-Dimethyl-N-phenylsulfonyldiamide
Mepronil 1035+ 19 1014+ 57 1166+ 1.9 Ichiofluani N—CH
Procymidone 992+ 09 956+ 1.9 977+ 241 O/ 3 CHjs
Tebufenpyrad 946+ 55 99.0+ 6.3 939+ 20 Sx |
Thiabendazole %49+ 26 729+ 30 1040 21 /0 A N
Carbaryl 855+ 15.8 979+ 53 889+ 1.9 N\ cl /%/ CHs
Methomyl 108.1 £ 91 814+ 34 1186 + 5.8 S F NH \
Bromopropylate 1074 + 38 1165+ 14 1109 + 22 Cl 0
0-Phenylphenol 96.2 + 5.6 96.1 + 5.2 947 + 34
10 163
Pesticide Recovery (%, meant s.d., n=3)
(0.1ppm added) Brown rice Lemon Spinach GPC
1,2,3,6-Tetrahydrophthalimide 1153+ 43 ~ ————— 1121+ 43
Phthalimide 897+ 47 @ ————— 9.7 + 08 163 - | 163 - 120 -
N',N'-Dimethyl-N -phenylsulfonyldiamide ~ 117.8 + 2.6 1162 + 6.5 1178 + 0.8 1 70 1
N',N'-Dimethyl-N -p -tolylsulfonyldiamid: 975+ 50 941+ 31 100.8 + 15 1 p 1
4,4"-Dichlorobenzophenone 1014 £+ 29 1252 + 34 1056 + 27
Demeton-S -methylsulfone 90.7 + 3.1 739+ 56 783+ 28 1 70 5
Diazinon oxon 954 + 51 1146 + 6.7 942+ 21
Parathionmethyl oxon 1238+ 45 988 + 56 127+ 6.0 GC-FPD,NPD,ECD | GC-FPD,NPD,ECD
Fenitrothion oxon 1225+ 69 1109 + 29 121+ 14 GC/MS HPLC-UV,FL¢ y |HPLC-FL ¢ )
Malathion oxon 1049 + 48 993+ 74 971+ 23
Parathion oxon 1077+ 32 1043+ 133 1105+ 21 ( )GC/MS,LC/MS | )GC/MS
Isofenphos oxon 103.1 + 63 109.5 + 103 1051 + 46
Prothiofos oxon 951 + 4.1 956 + 3.1 978 + 1.7 3 200 5
Isoxathion oxon 1175 £ 99 1294 £ 95 1142 £ 29
EPN oxon 1014 + 36 762+ 4.9 9.1+ 52 1L 400 L 6L
2002-2003 (2002_2003 )
( y [ = o o
[ 1 (351)
[ 1 (198) ( ) ( )
oy ) ()
(139)
) ) )
[ 1 (153) () ()

) )

()
)

~ o




ppm

2002.7 2003.11 ppm

(%) (%) 2002.11 2003.10
Acetamiprid 0.16 5 3.2 Chlorpyrifos 0.04 1.0 4.0 (%) (%)
Fenitrothion 0.02 0.2 10.0 Prothiofos Tr. 0.3 Imazalil 0.76 50 152 Imazalil 0.86 50 172
Permethrin 0.01 5.0 0.2 Fenpropathrin 0.09 5 1.8 Imazalil met. 0.14 Imazalil met. 0.51
Cyprodinil 0.17 5 3.4 Cyhalothrin 0.01 0.4 25 Thiabendazole 0.17 10 1.7 Thiabendazole 1.08 10 10.8
Folpet 0.01 2 0.5 Acetamiprid 0.02 5 0.4 0-Phenylphenol 2.46 10 24.6 Diphenylamine 0.02
Fludioxonil 0.09 5 1.8 Cyprodinil 0.01 5 0.2 Azoxystrobin 0.05 Metalaxyl 0.04 1 4.0
Mepanipyrim 0.26 15 1.7 Kresoximmethyl 0.02 5 0.4 Chlorpyrifos 0.04 0.3 13.3 Chlorpyrifos 0.01 0.3 3.3
Triflumizole 0.01 20 0.5 Ethion 0.08 03 26.7
Pyrimethanil Tr. 10 Total ( % 81.5 Total ( % 35.3
Total ( % 213 Total ( % 9.3 ()

ppm
2002.7 2002.9

(%) (%)
Chlorpyrifos 0.01 0.2 5.0 Chlorpyrifos 0.01 0.01 100.0
Dimethoate 0.03 1 3.0 Methamidophos 0.01
Omethoate 0.11 Parathionmethyl Tr. 1.0 FDA EU ( )
Methamidophos 0.06 DDT Tr. 0.2
Monocrotophos 0.04 0.05 80.0 Cypermethrin 1.93 20 965 (1995-2001) (2000) (1996-2001) (1999)
DDT 0.01 0.2 5.0 Fenvalerate 0.04 0.5 8.0 .
Dicofol 0.07 2 3.5 Total ( % 204.5 58% 40% 30% 070% 2
Buprofezin Tr.
Pyridaben Tr. 20 2003.7 0.4% 2.6% " 2-T% " 0.02% 2
Methomyl 0.03 05 6.0 (%)
Isoprocarb Tr. Cypermethrin 0.34 5.0 6.8 .
Cypermethrin 0.04 05 80 Fenvalerate 0.16 10 160 1: EU
Fenvalerate 0.03 1.0 3.0 Dicofol 0.03 2 1.5
Fenpropathrin 0.02 Chlorfenapyr 0.01 *9- x
Propargite 0.01 DDT Tr. 2.0
Triadimenol 0.01 1 1.0 Dichlorvos Tr. 0.5
Total ( % 114.5 Total ( % 24.3
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