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Abstract 

We presented the summary of SOP (Standard Operating Procedures) on our pesticide residue survey. 
The method in which residues were extracted with acetonitrile,cleaned up by ODS and PSA cartridges 

were adopted. 
Pesticide residues were determined with 2 different GC/MSs ,one is quadrupole type ,another is iontrap 

type. 
We discussed operative management of simultaneous multi - residue determination. 
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IE L ""( " ' t: 0 T ~ :b "G, 10;jj{{;$:J!/'(800Jj{ EJ 9=' m:* ~ iliJj{ 
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-)( 3itfl * * 
~f*IV~ 

~1i!M 
( 1 B 13) 

~Mimi({Q)13I1:! 

10JE$-z'Q)jlj:~'i:1U(7)l/Hl1l.u~l£if 

-
 --
~2i!M Ir-71!Hff I 

/i!;if(GC/MS)_ ~	 ..- .. 
IEI(SCAN) I IEI (MS/MS). PCI (SCAN' MS/MS). NCI(SCAN' MS/MS) I 

-!f"-'E(GC/MS); 

(4 B 13) (5 B 13) 

--
(6 B 13) (7 B 13) (8 B 13) 

~MiJOC ••{'FJOC 
~3i§ 

uia 13) 

· f~ffl T J., ~~ ,j:, ~fll.'.t~!f?{ffl ;f.f~i~1iljl.i Lf~'.t~WJl 

~ffllt'J.,o 
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*ft~(1*)~, *;fiIi'.tI~(1*)~~ ffllt'J.,o 

· ~fllJl~~!f?{fflil'%~~.fll O~ill) 'j:~*ft~(1*)~ Illl 

'.t il'%~~ illJ ~ ffllt' J., 0 

· ~~.fllW,i~,j:W,Jll1t L't", 500ppm I:WIiJ~TJ.,o 

· OO*ft~(1*)~ 1lll~ii'%~~illJ J:J1I-0)il'%~~illi\ll3~ 
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7' I:5tlt J., 0 7')v - 7'F9-c', ~ C:> I: 8 -1O~t~-r00) 
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(§~:Il31ll)
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I I 
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7	 GC/MS jRU:iE~f* 

(1)	 ~i$QP5()()() (J:Jr, QPC~T) 

iJ 7 A : HP- 5 MS (30m XO. 25mmi.d.~"0. 25Jlm) 

iJ 7 Ai~tt : 5O'C (2 min)---+1O'C/min---+280'C 05min) 

1±ADi~tt : 250'C, 1 / -1 - 7 ::L - :J.. i~tt : 270'C 

f§t1±l~1tEE : 1. 7kV 

4'- 1") 7 - iJ":J.. : 100kPa (2 minr-» 2 kl'a/min-»150 

kPa 03min)
 

1±Jdl.:: 1 ul (:J.. 7' I) ':I I- v:J..¥±A$)
 

"T /7") / 7"'lHdJ : 2 min
 

(2)	 ~7'):J.. (.J;lr, IT (1*/ 1-7':17') c~T) 

iJ 7 A : Rtx - 5 MS (30m X O. 25mmi.d. 1IltJ!J0.25Jlm) 

iJ 7 A i~tt : 5O'C (1 min)---+25'C/min---+125'C---+1O'C1 

min---+300'C (7 min) 

¥±ADi~tt : 260t, 1 */imti~tt : zorc. I- 7 /:J.. 

7 7 - 7 1 / i~tt : 260t
 

4'- l' I) 7 iJ":J.. : 1 ml/min
 

¥±Aii:: 1 Jll (:J.. 7' I) ':I I- v:J..1±A$)
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~i$ GC/MS -cO)i~IJJE . NHJf.f-JIIJi (70 - ;,; - 1-) Ii, 
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tifF7P

'~ "U:~9Md1lfJ1 
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I~ I1M*UtPJ1)A.IIlaJJ<:I 

IIlIl ;SJA(5C.M~ 
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lAlit 

30OmI,{'HSPC341. mnl\'-jIY 
7-~ TUt-lt--eJ!g-I;:il!lii¥' L,t.:IDl:~ 50gmw 

10Oml(flIll:!J SOmI • l$\';~ \ 20m!) 
lOOmI n)IIIW

¢60 .\II!IIIID-c,~m20ful tf1'-lSPC24),lIJkil'adlCYKU-500) 

GL-SPE lI&illDHW, PFAb-r 0/16 x liS) 
~il!l20OmI J:Ylkt"-Y

O)'U:PJJ~ 5ml*2 @] 
2);i!\iI* 5ml*2 @] 
@O);S~~ 

300ml 5Niiu-c H 
lOmI 

200ml t{\,-CSPC241. 100ml ;;l'l'!yr

fi!:tu-r. 20m! t'+ 

¢40 ./IIiI11 ID-utm 200mI WJl,(SPC241.1I&i3ISlCYKU 500) 

I!\'jiOH-, i$!1r¥@1Ull!liil 
2-3ml ~~~\-eI!\'*'ld-ilUi'2:1blb,N,y"A-e¥l;Ii!Ilrnl:]\1j:l;-e 

;IJ.:"T - ~ 7 ~:J.. I- GC/MS *.r.:: L> - -1 - ~: ¥,!I±l T J., 

~--1;,;-l-ti, *-30)cJ3fJ-ca;J.,o 

9 GC/MS(IT) '"(' q)iKU:iE ' MtJi 

"T - ~ 7 ~:J.. I- GC/MS -c 0) i~U JE . NHJf.f- ~IJi (7 0 

;';-1-) Ii, ~-30)cJ3fJ-ca;J.,o 

;1J.:~i$ GC/MS *.r.:: t- - -1 -1:¥'!1±l T J., ~- -1 ;,;- l

Ii, *- 4 0) cJ3 f) -ca;J.,o 

10 ~~~~q)~t,\t) 

~n::' c 0)4l- GC/MS i~UJEfi!i:*lHJ"0JE$I:.J:: J., ¥f~1f: 

~*li, *- 50)'7 - 7;'; - H:~lltT J., 0 

'N ~~~O)affR.\ 

~~~~q)1f!! 

~1f:JJl: EII.J{!tl:kT J., '1 c\ f~$i~li&:O)~:@'I.J{ftL <~ J., 0 

i~,JEtt(0~/;';3/-11A.WfflcL~*~0) 

il{f~$i~ilH'~ffl L ~1t'J.,I.J{, fI:~I.J{:Y~It't..:~f§t1f:JJl: 

El T~~:a:- iJ}\-T J., i -c1:'i~ ~ -r, il{ff~$~'ia:a:- § 

*w.J~L~J3f), ffi~O).f-rdJ:a:-~L~It'J.,o 4-1~, fJf~Q'1 

O)W<ftJl.J{~ i nJ., 0 

gaa 
~lIi! 

*1**~ 

m"tt(g) 
.J.9-HI~t\IJ 

if: J'l 
lilt 

-- 

g 

0 

B 

-- 

g 

0 

- 

g 

0 

*'i!Ejl 

-- 

g 

0 

-- 

g 

0 

~'If 

0 0 0 0 0 

0 0 0 0 0 

00 
2) 0 

0 

00 
2) 0 

0 

00 
2) 0 

0 

1)0 
2) 0 

0 

1)0 
2) 0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
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3 

10m! gJfi1ijitft 11° :!';I-lfO/i" 
3m! I: i'ltP-t Oltt'l!fCD §lIll-e 3m!) 

5 0-1Ill 

5HU\H'IJV'Y7A 831), 1\°:!';I-JI,OYt', GI.-SPE lIJkijll::;I;-W 

P-'\HI : i'H/(l : 1) 

k1Dli,~\~1Il 

3000 1m"", 

kIl !/J;!.M1l!I 

2-3m!
U 

kIl 
wtm_ 

~~~'l1t)~ 

m ) ~

?X@]1*1!tIli1CD$~( i31.)ijUl

*" Yf"IH PSA( 50Omg, 3mJ) ~il!< 5Om! t:!J& 
JYT" ~:13:'" n-Wl/:i'HY(l:I) 3m!*2 @] 
0-!jl(ft 1) @CD1:~ft 2m! 

2) n-,\HY:i't"(l:1) 3m!*3 @] 

4O°C~;.lr(30Ombar/hPa) Il\'T H-, i$!!Ii@]J/2~JjIi' 

~ '" ,,-eIIITv-9-.fi!~ltiltJ,N!b·A-e~~iil!i\IJ:I:-e 

2m!*flJ:.Ei*ijltU /l0:!~ Jl,OY?", J.'2ttc'#385 

'filtJ~@3:ffn:~~: ~l)7X::IW/ftll(5.ug/m! )(~liutlEm I"'J$ 
O,2m!, 1"'J$~~~f{ili\~ft(2.ug/m!)(Rt.~lE 

o.u: 1l>\jJD L,-C8 ~ , n-,\H/:i'U/( 4: l)-enJJI,lillilH:lSt 
,'lbO'}., ~CD§lIll-e2m! ~:~~"tQ 

I 

2 ~\J~~~~IIl$C7)'E:; 2. -}v1t 

l~1f. Jj{ § iN~ 131] T 1.> ~: LJ: iJL:) -C M~ Jllt )1- c Wi i§:Jllt 

)1-, ib1.> "";l:M~Jllt)1-c·oJ LO))1-~iJrI!lBc t: "? -r,,'1.> 0 

T~-rO)M~Jllt)1-O).51-~~#~M~h, ~~.@«Ct: 

1.> w.J~it:;,;l:Mf,¥'"(" ~ t: "'O)iJr~~l" ib1.> 0 

L iJ' L, GC/MS IM5E-C' MS/MS -'f: - FO)~:JRiJrorfm C 

t:"?~~cl",~.m.w.J~~Ul".~O)M~#~fLt 

£'~l"t: <t:"?/.: o ~O)~ U;l:, ~.i~.w.J~jt:;:rIJl!l5EB9 

~: c L? k.1.> 0) l" ';l: t: <, X~'~:JR or~~ t: -'f::; a: - )j., C L 

-r, ~':f*~~O)w.J~$iJril5ffll"~ 1.> ~ c :r1F~ L-r "'1.> 0 

GC/MS(SIM) lDU:iEl'C7) False Negative "'-C7)Mlit 

~{E~5E L-r,,'1.> SIM ~1tj:'HF1t~:~*~: t: "? -r,,'1.> 

1.:56, ~1!'if.'i'i:ib1.> "";l:~1f.Jj{§ :r~-'\:' L/.:~if, ~1tj:~5E 

-'\:'~~Jllt)1-~:j@[E;lT 1.> False Negative (JRHi!~iJr~ff L-r,,' 

1.> ~: t i~ b L? f~lfj ~ ht: '" ~ c) iJr-l§"1Wil" ib1.> ~ c ,;l:~ 

~tL 1m .m*,!~ GC/MS ~: J: 1.> A 7 1) -.::.. ~ 7' c 1" :t ~ 

r '7 -;; 7~ GC/MS ~: J: 1.>1itll.~ :rIM5Em~t c L-r '" 1.> iJr, 

1*«-.-1'} - -

0 

0 

- -

0 

0 

1)0 
2) 

0 

0 

0 

1)0 
2) 

0 

0 

0 

~TIli1~tl 

0 0 

~ 
PJi'Jl!:1!lHtlli1l1ll : Ili1I1ll 

--
~~ 

0 0 0 

0 0 0 

0 0 0 
1)0 1) 01) 0 
2) 0 2) 0 2) 0 

0 0 0 

0 0 0 

?t 

~1~,;l:1m:i:~~ GC/MS c 1" :t ~ r '7 -;; 7~ GC/MS 73..15 

l"o)A70-,::,,~~c~~0)5E.~-90)~~ibb~t~ 

~l"ib1.> c~k. -r,,'1.> 0 

v sf:> ~H: 

~J'bm~$O) t c l" 0) JlrN~i,t~1f.,;l:, ~§Th'i' Audit 

Trail c Hight Throughput 0) 2 iHH:1T ~ ~ I.: 1.> 0 L iJ' t ~~ 

:rjlljjn:. ~~1.> ~ CiJrI!lBl"ib1.> 0) t$~l"ib1.>o LiJ'Lt:iJr 

L?;ft4 ';l:, 1;1'&n l"l;l: ib 1.> iJ{~ 0) § lilt!: rPJiJ'''? -rMn L-r '" 1.> 

c ~ ;:,-C' ib1.> 0 

;ft4 O)~fn~~~1f.';l:a1!f~...tl"';l:ib 1.> iJ\ l*4 t:llL'i'i:iJ' 

L? 0) .:.'iltflL .:.'m$:rJ1l ~ ~i eLI.:'" c '" oJ ~'§'l", ~@* 

15L I.: ~ c :r .:.'3J./Wm ~ I.:'" c !J1l "? -r v 1.> 0 

)[. itt 

1) f*LlJEl3~, 1l!!: ~m~t, 37, 351-362 (1996) 

2) 1J~4!'lJm9:ll, fJllt 9 if. 4 }] 8 8, m1t~43~ 

3) ~* T, 11!!: ~m~t, 41, 233-241 (2000) 
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I ~$i!1rnlO) SCAN rl~~ I 

,Rt O)lit~, 

1

· TI II V" RI O)#c~
 

· TI llV" RI O)ffiM~~~O)lit~,
 

I SIMilIJ~ffl;/. 'J ':I r"f'F!!X: I 

.~:fiT -7')v (1}-!!X:5t4!fI: TI so RI. Rt, J~ /' r"~Iii~ t·~ An)

1· MS J ~ '7 ;/. - J; - (1}-T l' /' ;f. )v4!f I:~I±J T J., -1 */'~ An) 

1~$m*nlo)~M~~~:J.,~:fi~O)~!!X:1 

1 
1

II!-71PJ~ ~ ht.: I No • :.N.D.. 

Yes 1 
I ~t~f&iJ{~:fi-F~JUJ.L I No •• ND • 

Yes1 
I j'- J;NHJT~- r 1:IP.I~JJtI3 ~~['A I 

1 
I 7 []? r 7°'7 L O)lit~, I 

1 
· TI t RIO)I!-7 r 'Y 7"iJ{it L <;( l/'( ,,'J.,
 

· TI t RI O)~~~.ttiJ{~$~'!ttJt.....;:-cit t. <A~J.,
 l 

·J;-~':IrtTJ.,~.O)~~tt~~: 

· 'j'.lJItIf/f~fi~ 

I j'- J;NHJT~- r 1:~j!i:*~['A I 

1 
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1
.. Rt O)1ita~
 

. "7 ;J.. 7,J~ 7 l- )vO)1it1l.~
 

I-Jt /' ':1 )vo) EI.:c - F SCAN IllJJE I 

1-I"il'GC/MS <'Jot'" v-' -, ~ j'- 'WI~"- H1t'jll!1~ I 
. ~I:B ~ ttt.:-Jt /' ':1 )vo) ilUH: -::JIt' "c:::::ftJ:Jl:.O)?tT-Ml""7 ;J.. 7 0 ~ 7.l'7.l'-\i" 

-r, ~ -7 l- ';J ':1i.l{-$XT 1.> 

"~-7]-';J':10)"7;J..;J..~7]-~~~~-\i"-r, _$.0)"7;J..;J..~7]-~t~ 

lXT1.> 

1 
1EI.:c - Fl" MS/MS IllJJE 1 

Yes .._$.1 
t 1PI;jt0)"7 ;J.. ;J.. ~ 7 ]-)v ~ 1FT • ,!i1b1~ GC/MS ~: J: 1.> JEM (SIM) ]I 1 

~lXT1.>t ~ -Jt -.:c GC/MS ~: J: 1.> JEM (EI MS/MS) 

I 7 -I1"';J ]- t T 1.>JJlH~O)llJ~~'I~Uj:~1.>i.l{*UJE:;PllJ~~ 1 

Yes 1 
11 */'iJJ~ CI ~:x~ 1 

t 
I PCI . NCI .:c- F-r'SCAN IllJJE 1 

t 
1_$.0) ~ - 7 i.l{~1:B ~ tttj It' 1 

Yes 
• ,!i1b1~ GC/MS ~: J: 1.> JEtt1it~. 

No 1 
I-$.t IPI t Rt ~: ~-7 ~ Y) 1~ ",N.D.": 

Yes ~
 

1PCI . NCI.:c - Fl" MS/MS IllJJE 1
 

t 
1"7;J..;J..~7 ]-)vi.l{_$.t-ItT1.> 1~ LN.D."": 

Yes 1 "<: 
,!i1b1~ GC/MS ~: J: 1.> JE:i: (SIM) -Jt -.:c GC/MS ~: J: 1.> JE:i: (PCI' NCI . MS/MS) 

I -------.JI 

-15



*- 3 7-7 "/- r (,!1!;~ GClMS) 

sass: sas~ : 
lJ(ir.(~: 

*~ fl1J!l'J:t* -aN . N-HMJ-W.H* fl1J!lCl . rD v;{UfV * 
PhV7yfJl-;g 
,."~7YfJl-;g ~~~*'f.l 

~~~*'f.2 

*~~*'f. 

ID ...;g ~-!r"')IH~) 

m/z 
#J\lHt:t 

m/z 
m-J$:1i1l 
(ppb) 

£1f11i1lxlO 
(PllD)(#) 

!fiJ~(*) 
I 2 3 
[] 0 CI 

!j!IJ~O)'iW • «i~ 

DO CI 
o CI CI 
DO CI 
ODD 
DOD 
DOD 
DOD 
DOD 
DOD 
DOD 
DOD 
DOD 
DOD 
DOD 
DOD 
DOD 
DOD 
DOD 
DDq 

* 1"'£~1i1l0)1/2~~L, 2·ooND , 30'°it-fGC/!ISI::J:. .Qpj:llfJ~ 

# £lf1iilH::'~~T.Q:liO)••:iJl~(UUIi(lOfg.Iifif),*,I::MfT.Q:tISO)U 

"!t/7"Jvf, : lIIJ~El: 

*e<m"" : 

t-f' )Y'JIf"7,H:l'i 1'"-9J,f~:l'i 

AnY 
HCl 
PCl 

ID 
AttY Cl MS/llS 

JIIlJif, *,J~08n) t-f' HW-f' *,J~(l!m t-f" n'JIf";rf~t, 
HW-f" 

I 2 3 1'"-9Jyf ~f, I 2 3 1'"-nYf~f, 

DOD H'P DOD EI 0 HCl 0 PCI 
DOD HoP DOD El 0 HCl • PCl 
DOD HoP DO [ El 0 HCl • PCl 
DOD H·P DOD El • NCl • PCl 
DOD N'P DO El 0 NCl • PCl 
ODD N· P DOD El 0 NCl • PCI 
DOD H'P DOD El 0 NCl • PCl 
DOD H'P DO [ El • NCl • PCl 
DOD N'P DOD El . NCl • PCl 
DOC H·P DOD El • NCl • PCl 
DOD H'P DOD El • NCl 0 PCl 
DOD H·P DO [ El 0 NCl • PCl 
ODD N· P DOD El • NCl 0 PCl 
DOD H·P DOD El • NCl 0 PCl 
DOC H'P DOD El • NCl • PCl 
DOD N'P DO El 0 NCl 0 PCl 
DOD H·P DOD El 0 HCl • PCl 
DOD N° P ODD El 0 HCl 0 PCl 
DOD H· P DOD El • HCl • PCl 
DOD HoP DO El • HCl • PCl 

itt;-.'j!JJ~ 

1'"-n,Hf, '\'lJ;£(~lJ ""J~(l!!2) 
I 2 3 ABC D 

DOD DODD 
DOD DODD 
DOD DODD 
DOD DODD 
DOD DODD 
DOC DODD 
DOD DODO 
DOD DODD 
DOD DODD 
DOD DODD 
DOD DODD 
DOD DODD 
DOD DODO 
DOD DODO 
ODD DODD 
ODD DODD 
DOD DODD 
DOD DODD 
DOD DODD 
DOD DODD 

*,J~<vtlllll! 0 Iii'!" 

*I 
*2 

1···.'j!JJ~'f'jjJ815. 2· 0 ·NO • 3"'*il\a<Jf~t;-~-e ~ 7.> .: C ~liIrof; 
A.. · FlIRflW-T • B.. ·AillGC/llSt: J:: 7.>i'}~ •• C..·t--tGC/llst:J:: 7.>i'}~:Ii.D .. ·.'j!JJ~'f'jjJllI: 

-16



------- ---------------------------------

*:±I.~~ ,I1/; if; QP(SIM) it--f IT l*1lJ L,f;: M w: ;iE:&I:1;: IlJ 1,\ Jl~~'1'i1 

M~OO: t-f" IM~OO: OO:(ppm"ppb) t;:H:t'tlllll!l lllCug/g) 

I 
I 
I 

- -- -- I 
I 

i 

R- R 

;li ~ 00: 
(Jl.g/g) 

~;iEua.:.t .Q 

WlIlU;iE 
fnj~ 

0 
0 
0 
0 
0 

R- R 

*:±I.~~ (l7(l~) .!1IJifQP §l,if GC-I4B . GC-I7A iH-joffil!(ppm " ppb) .l!l1~<Pit 

lJHJl.g/g) 
~if!11II 

(Jl.g/g) 

fnj~ 

~HJB ECD' FPD •FTD 

B 
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