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U;t l5 ~ ~:]	 (2) Thermo GC/MS -r'j: Xcalibur iJ,llJ! 'j 7 l- ~itfflT 1.> 0 

~~'m J1:~f§l:1t0) T- 7 ~¥:fffi§l¥H::.t3 '" -C, J: I) ifri.t~O)~t 2. <§.2 : $W/.'t'to)~~> [Double focusing] t,,'.::> 
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i§~, ®~~O)T-7~:f!I!, ®-AO):t~v-7-~0)i§ 

J!t0)i'F~j;9=' H1Jl1: Lt.:o (*- 1) 

[T - 9 M,ff~~j '"(' (J) El ~~~~:lE C ~~:l] 

~j:iJf-C'ij:T-7mi'ffi§f~O)cfl:'i!f~::, *0) 2 ~O) EH~H~1£ [GC/MS T- 51M'ff'"('(J)!BUH,gJ1.*11tll ] 
L, .::. n G~96~ ~ -li"-c~~~ L-c ~ tz.; 1. ifri.tJ!t~TO)~ml!-7'FIJ1£~A~[)1J<"t.:l6,2t:J0) 

1.	 <§81 :~~tto)~~>T-7Mi'ff~a-r~m·f§l:M GClMS ~::511J 4 0)1~~u ~tJ:J.b-li", [jj'] t ~>tf4 ~ ~ tj 1.> w/',¢.i: il' 

~t~ t tj 1.> 7 D '"7 l- 5' 7 L, 'f;iIA ~ 7 ~)v, f§l:I*Ji!~ij: GiJIJ1£T .:6 0 

1I511J . -J~'J~,!jJIJ ~~¥:fff9='llnrnH:::1T'::> 0 (1) Agilent 5973N (Agilent GClMS) (::: J: I) ~JJt § ~ SIM 

(1)	 Agilent GClMS -C'ij: MS Powered Pro (ChemStation iP'IJ5i::: L, ~itL l!-7 (~tE l!-7 U~~'ti l!- 7 O)j\fij:%f~ 

T - 71Wi'JTm il~tJt!* 'j 7 l- : jJIl JII ~tiJIJ~) Htffl T 1.> 0 ~ T) 'F1J51U£$I::ifb -c~1tL l! - 7 ~f§l:#T 1.> 0(*- 2 ) 
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JIJtJ (111'*) §~
 

Agilent GClMS 5973N Thermo GClMS Polaris Q ~*;g, 

5EM/lWJtt ·jJlElWJt1l! - 7 O)t~~ ~J!E 2 B§ ~~3B§5E'11/1WJ't1'1JlElWJt1l! -7 O)t~illE t~~~B 

iP,IJ7£-f:- F SIM SCAN (singleMS Full. MS/MS Product) iit~i~ilto)t.J~ 

11'7L HP-5MS 0.25mmX30m(0.25um) RESTEK 5MS O.25mmX30m(O.25um) 
-- - -- - - -- - -- - -- -- 

;I- 'J 'J F SSL(250"()Splitless PTV (50"(--250'C) SplitlessilAD -r~!lr 
~n....--'--

,iJOE Agilent GC/MS f- J; i&lliE ·f!Hir2!!1 2!!1
~:f4itAi: 

3~5!!1 (largevolume) i~lJ5E	 
-

-_. _. - ~

40:5t 30:5ti~IJ5ESHs' fWfJi 
-- - ._- t]111 

- 

-1-· 
SIM ~5Ef: J: ~ 'T- Y ~-t15~X~ jt~Jll!!t -:." t f:T - Y*;r,JJ\§ H~5E 

-- 

jl}i~IJ7£

A1.J~:E!l! 

lltrtJt11:* 
j-"- Yy- ~A..(J) 1) A l-7 'J 7'£il Stdi~t Samp i~:a:[jj]-OOjjjj*;r,1'lUx J~[[ _~ 

Thermo GC/MS f- J;ill!iE'W!fiTJ~~'T- Y~t±l1.J~:E!l! t~M*Jll-Ji~ 

'fTl
] 1 

-- - -- 

7 07 l- 7''7 L-Ji~	 
- - 

ip,l!iE 

5EMfiI[-Ji~ ~- ~ ~~~~ 
t~H1: 'f-JIIJ[ 1. t~M*,'llO)11:nX: (~~) 1. FullScan .:c- F-c'O)*f~'T-Y MSMS illliE 

(1)I) j- /' y 3 /' Y1 L O)J~,x(l)Std 7 07 l- 7''7LO)ilt7f:5~:E!l! --TTr~IftJf11:* 

f- J;#;~t,iit~l!X:~lI,j'-J; «- J, 

2.t~:i*9~f:.J: J" -IT /' 7 )vj"-:$' 0)1&:7£i: 

(2)7 A 70 7 l- 7''7 L O)J~~	 
-- 

(2)t~M*JllO)~*i5Llit1ill 

IT-------- -- --(3)jI{MA~7 ~ )vO)ft,x f- J;#;at 
-- 

--- TrT'- - 2. MS/MS.:c- F-c'O).lf~f~'T-Y1?07~15L-I~GIW~-?* 

lli«-J,H;;l'0)107'7 Ht;;/J,«7 rn,4. t~t±I T'- YO)¥}5EM iit~I!X:~~titl!X: 

(2im?.1t;;l'0)1017 Ht;;/J,«7 rJv 
(2)j - Jj; H;f .-, m~ -{ ;f /,1'0)7£i: 

(1) 7 0 7 l- 7' '7 L O)ilt%~:E!l!	 f-$'I'(-J,itilX '~ 
(3):J 1) :; 3 /' J.T:; - ~i1HR -TTTTT 

(2) t~ ~ *fi'* ~ j-0 - Y s- - l- f: ~[. A L POLARIS Q 

(Thermo GClMS) O);t~v-Y-f: (j-°-YhMt 

L--C) t£t±lT1.>o 

(3)	 T'- Y y - l- O)~['AJJi § ~: -:J ", --C POLARIS Q-c' 

Scan i~IJ 5E f:: J: 1.> ~1tL l! - 7 0)lit ~~ . ~~iE ~ 1T"" Jjlj 0) 

T' - Y y - ~ f: ~['A L Agilent5973N 0) ;t ~ l> - Y - f: 

(tlU1i!:'T- Y hMt L --C) lHl~T 1.> 0 (~- 3 ) 

(4) jlIiJj-0_ Y y- ~ ~~i5--1t, £.~tjJJi§ ~:-:J"'--C
 

POLARIS Q -C'O) MS/MS i~IJ5E (3=. t L --C"/ 0 >'" 7 ~ 1
 

;t /' A.:t- f /'i~IJ5E) t t-.=i± Agilent 5973N -c'O)¥}i~IJ5E~
 

(5) lit~!.? ~ nOJM1l! - 7 ~ Agilent 5973N -c'5EMT1.> 0 

2.	 ~:t;;0)j-"-Y y- ~ ('¥nX:13-17$1t0)~1*0)-) f,-J'f 

i!-c't~~ L t: 185t~1*~: -:J '" --C 11:nX:) ~ ~1Jt L.:xO)*a '* ~ 

f~,	 ~- 4 f: t t fiJt-.=o
 

tj J:3lltr~:E!l!i!'HkUJG 1) O)1Ji!f:i$. t tz;
 

(1) 3=.tj~jJE!j&;JjIj0)~1tL l!-7 t±I;fJl,$~~- 5 f:ff, Lt-.=o 

(2) ~jJE~m :::: t f::~~1f0)~1tL l! -7 t±I;fJl,;{ Y- /' iJ"iJ1J 1.> 0 

t t: 1WJ't1l! - 7 0)Ii t Iv b,;q~IWJ't1l! - 7 0) t±I;fJl,T 1.> 

SIM :5t@i * -c'lit~~ ~ n --C", 1.> 0 

(3)	 MS/MS iIIJ5Ef: J: -::> --C~JE'I1: l! - 7 ;l;flit5E-c' ~ t-.= 0) lH'e 

t~t±lJJl:~t~0)51 % (1541**781*) -c'iJ1J -::> t-.=o t t-.=~t±I 
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1 )v;g, f:~~~1~i5-~m;g, ~ji¥ A L --c, 1~i5-~m;g,;I;> G'T- Y 

tI!l t±I ;l;f1lJfi~ tj ~*t~ f:: L --C 1~ft L --C J:3 <0 *f~: MS/MS 

illJ5Ej-'- Y iHn~O)fJ,1;t /'-'\-'flJ~J.i,)v.:¥'-~1*-c' 

j-'- Y ~*f~ L --C, [jj]t.~f:tI!lt±l1lJfi~tj~*t~~: L --CJ:3 <0 

(2)	 1~i5-!j&;;g, -c'tI!lt±l L t-.=j-"- Y ~MtJf*O)j-'- Y t [jj]-@i 

jljj f:~ff, ~-1tjfjHff@ijljj~-IJ.J ~ ~x. tj;l;f Glt~T 1.> 0 

(3) :: n f:::lJO x., MS/MS iIIJ5E-c' f± -!T7":J /' l! .::L - Y.t-c' 

tI!lt±lL~.fto)MYMS~~TO)'T-Y~ft~L,~ 

~:J~l!.::L-Y-c'MYMSW5E~fi-)~O).~~~. 

~ :i6J;. f:flJJtJ T 1.> (?Wi.~ttj ~>t1T ~ -c'~ 1.> ~~ ~ lHl~T 1.> ) 0 

2. if§J:t;;O)T'- y;I;> G MS/MS '717°'7 I) - ~11:nX:T 1.> 0 

t~i$.i1t~IJ5E;I;>G11:nX: Lt-.=7''71 ~- ~ '717"'7 1) - t I±JjU 

f:, ~ni~IJ5ET'- Y 0) -) f, MS/MS i~IJ5E;I;fMtfffl'fO)i'k:fiJ'f
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1ltr1JHt~ ft~i*J~ A:IJ'!WfR tB :IJ'lwfR JOC5!l:!fWJ 
~~WilJ~ (GCMS) 7;)' V / ~ GCMS SIM iRIJJE~f!m 

Std iRIJJE~Mi/*~T 
~~j@i~(-lj- / 7'Jv)iR~JE~Mi/*¥-T 

.I 'J 'J nru~ 
:/-7J.../Alitii?? 

:"--7J../'A~JE~ 
~1~7"'-:$' litii2, 

:/-7J.../A~JE£<: 

JE¥m;) '} 'J FO)ft~ 

ft~ij'fJ;i..;) '} ':J Fji1H2, 
t?€:iifflJJtCl)J!~ (I1'Jt~j*) 

Std 7 0 '7 ~ 7' 7 L, Cl)jlt%~J:l 

J!~:j§t:S:*~ Cl) litii2, 

JE:S:ffl .I 'J 'J F 
Std jRI]JET'- :$' Std 7 0'7 l-7'7 L, 

J!fJT:j§t:S:fflJJt 
Std 7 0'7 l- 7'7 L,-Jt£<: 
J!fJT:f~:iifflJJt-Jt£<: 

£ ~ fj/[- Jt£<: Cl) flO JOC ~~i@~ (-lj- / 7'Jv) Cl) {ocJE:S: 
-lj-/7'~70'7~77L,Cl).%~J:l 

Std 7 0 '7 l- 7' 7 L, CCl) Jtt( 
(-IT7':J /' t'.:L  'J0000 t t:,j:~'t~) 

-lj- /' 1'JviRljJET'-:$' 
JE:S:ffl .I 'J 'J F 

(:f~:iifflJJtJ!fJT1£) 

JE:S:fil!-Jt£<: 
-!j-;;1Jvj[17 H'51 -IT /' 1'Jv 7 lJ 7 ~ 7':7L.~'t* 

-lj- / 7' JV Cl)focJE:ii T'- :$' :/  l- A Cl)ftJOC 
JiJEftL 1! 7 Cl) litii?? 
JE¥i:~'t* (£ili:~'t*) "Z"O)~~2, 
-lj- / 7' Jv 70 '7 l- 7'7 L,-Jt£<:~= 

'fIJJE£~iiK~Jj[ § ~~C.A 
T'-:$':/  ~ A f=~C.A 

~jJ:Jt-;1i('J -7"1 H:t ;;,~~~H;;) 

fOCJE:S:fil!, £~~~fil! 
(iR~JEi@ifi9"0)il}JJ=~. U~i:) 

'fIJwrCl).fN.~, $~$Jj[~ 
7"'- :$' s-  ~ A Cl)1R::tB 

1) A ~ 7 'J 1'fIJ5E£if 

JE:iifil!-Jt£<: 
-!j-;;1H07r!f71

~c. A$Jj[lit~?? 

~C. A$JJilitii,?? 

~c.Aij'f707 ~7'7L,-'t* 

~c.Ai~T'-:$' :/  ~ A 

T'- 'J:"- ~ A O)ilHn 
T'- J;:"- ~ T 0)~l\X. 

t?€ illrJ{ § Cl) litJE -lj--.:c:t~v-:$' 

CCl)tbbiii 
T'- '1 :, - ~ Al:iicA 
T'-J;~- r TI:iicA 

¥}JE¥;) '} 'J ~"O)*i. jj(tlHlj(lJl§ (;1i{til'!J&J) ~jij:j(i(jij:il~j("(,I;l1j:H 

'J-~1r1:t;;"('~~llij~,jij:5El~. 

~~1:t/'~0)~¥~~~,JE¥i:.tB 
jjIj]JE:S:fj/[Cl) lt t(t~H 

~JE:ii.l 'J 'J F ~tt1t~!fWJ z: CCl) 
:j§t:S:*~ 
70'7~77L, 

JE:S:fil! 

t?€ill1t~!fWJ ~= ":)",l Cl) 
:j§t:S:fflJJt-Ji£<: 
70'7~77L,-Jt£<: 

JE:iifil! -Jt 

1ltr1R::ft~ ft~i*J~ A:IJ'lwfR tB :IJ'lwfR JOC5!l:!fWJ 
~~WilJ~(GCMS) -lj- ,-.:c GCMS :/ / 7' JV SCAN iM JE~ f!m 

Std iR~JE~Mi/*¥-T 
~t~i@~(-lj-/ 7'Jv)iMJE~Mi/*~ T 

j, 'J/ r', :,-j~;;All~ :"--7J../'A~JE~ 

T'- :$'~1~litii,??, 

:/-7J.../A~JE£<: 

T'- J;:"- ~ A 0)~l\X. 

t-1 7 r'; ~ 7 7 1 IHilJi 
7"'- :$' :/  ~ T Cl)ftJOC 

~iilE~ § (X) ~ StdT'  J; i: Samp T'  'J0)lUx 
v 17 r'; ~ monitor I:J: 1.> Samp i~) t' - ; ~ij~, 

Stdfamp ~7 A; 07 r j'51-~IF1:1}] ~~.z-C Ittl 
7"'-:$':/ ~ Cl) X Cl)mH=l:t~*55!l:~C.A 

~iilE~ § (y) 0)StdT  J; i: Samp T  J; O).ttfJ 
t-1 7 r'; ~ monitor I:J: 1.> Samp if);!, t - j ~ij~E 

Std,Samp m A j 07 H'51-~IF 1: 1}] ~) ~.z -C Ittl 
T'- :$' :/  ~ Cl) Y Cl)~IH=l:tt(t;55!l:~C.A 

t~iiiE JJi § J:t t(*¥-T 
T'- '1 :,.-- ~ T O)q,r"~l\X.IH i: &? (1tfXT'- J;*l:tJI) 

H 77 r771J),(XI!l) 

lt$XT'- 'J* Xl, X2 

H7'! r771JV(YIll) 

.tt~T'- J; ~ Yl, Y2 

.ttfJT- J; XlO)~~lil~ 

.ttfJT'- 'J X20)~~lil~ 

~C.Alit~2-

.ttfJT- J; YlO)~nlilll 

.ttfJT- J; Y20)~nlill] 

~C.Alit~!.?, 

~cAll~" ;~jtT- '111~ 

l:UXT'-:$'£<:Xl 
l:UXT'-:$'£<:X2 

JttxT'- :$' £<: Yl 
JttXT'- :$' £<: Y2 

.ttt(T'- :$' £<:~J:l T'- '1:' - ~ T~j&JR:tJj, 7V'v;; rt.....:: v- H~miJl 

~iRIJJE~f+, JJi § Cl)#i:JE 
~tf+i~~JE~Cl)¥iA:ijj1Ja:ii#i:JE 
MSMS iR~JE~f+, rJi §"& lJ"~~JE5Rf'j:Cl)i:k:JE 

f-'J:,- H~~~c!(JJJl 

T'- J; ~- H&:5Eli 
MSMS T' J; «-A 

f- '1;;- r1:jl}ilijiE7- j 
;;- j~;; A~j(~I:IXa;!! 

MSMS iMJE~JE£<: 
:/-7 J... / Aii~JE£<: 

MSMS iMJE~JE£<: 

MSMS imIJE~~JEA:IJ -lj- -.:c GCMS MSMS jRIJ JE~f!m 

Std jRIJJE~~iJ/*¥-T 
~,~i@~ (-lj- / 7' JV) iR~JE~Mi/*¥- T 

j, 'J1 F, ;., -; ~;; Allj~ ~ - 7 J.. /' A ~!l:JE£{ 

T' - :$' ~1~lit ~2-

:/-7J.../A~JE£<: 

MSMSi~~JE 7"'- :$' :/  ~ T Cl)ftJOC 
fj:~jE~§ (Z) 0)StdT·- 'J c Samp T'- J; O)ltfX 

1'1~~-t1:t;;"('~101jr1t;;A~jr~lttl 
:J I) ;:/3 /' J.. T;:';' ~~;U~jjJjiJCl)l:ttx 

1tl!M~~-t1:t;;"('Mo17 Ht;;A~j rJvlttl 
~~:/3/'J..T:/-~~t~.iJCl)l:ttx 

7"'- :$' :/  ~ Cl) 2 Cl)tI f=l:tt(t;55!l:~C.A 

~iiiEJJ{ § ltt(*¥-T 
T'- :$' :/  ~ T Cl):m:tB 

MSMSj.. -'J.....::-A~~ 

MSMS 17{I'(- f7{17 '}

UXT- J;~ Zl-Z4 

.ttfXT- 'J zlO)~nlil~ 

.ttfJT- J; z20)~nlil~ 

.ttfJT- J; Z30)~nlillj 

!~~T'- J; Z40)~~lilIJ 

~C.Alit~2, 

~cAll~E" i~jtf- '111~ 

l:t~T'-:$'£<:2l 
l:tt(T'- :$' £<: 22 
lttxT·- :$' £<: 23 
lt~T-:$'£<:24 
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Hl3iFJ~> Hl7iF}1!J:.!fl.l~ L t:T- 7 

li>-tnt~ 
f,tJj[§ ~ 

*%t§i:tBlj[ § ~ 

185 
22,072 

154 
f,tJjt § ~ 0) i*J W{ 

~ml!-:7~ 

~JJj'tll! - :7 ~ 

~F~JJJ'tll! - :7 ~ 
~f);J, l! - :7 .l-J)/j.O)Jj[ § 

1,713 
(154) 

(1,559) 
20,359 

-lj--.:c GClMS i»IIJEI:.I: J.,~f);J, 1:::°-:7 O))j-jj 

MS SCAN i»IIJEO)h. 
i*Jw{ l%'tlPltJE 

:1FI%'tl 
MS SCAN + MS/MS i»IIJE 
i*Jw{ I%tl:PltJE 

~Fl%tt 

1,571 
(76) 

(1,495) 
142 
(78) 
(64) 

J!t£!fm t§i:1t~ ij:1J:Jl!- :7tt f,tJj[§ ~ tB:FJ/.$(%) 
l!-'7/ 3 60 318 18.9 

J3<G 6 75 642 11.7 

r'7r 17 125 2023 6.2 

2<~-7V) 6 12 670 1.8 
1j:-t 5 8 687 1.2 

7'0 'J :J I)  8 91 924 9.8 

t:l 2<" 9 90 1225 7.3 

In :h/vt--'J 6 62 858 7.2 
.:f"1'/'(-;; 6 38 882 4.3 
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