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!jo/.}~'1.'. *~cJ5;~~1llilJ~G. M}lI(4) '1.'lt*- 8 ':1R 7tfJTrta:l~1ttHTv\ LCIMSIMS O)ftffl i?~fl ffl t.;.!jo/.}~ I: 

Gt.:*~O) 23 !jo/.}~~~~Gt.:o JV~llt LCIMSIMS '1.'7tfJT~IT-:J t.:o 

(2) 7j!IJJE:7Jrt (3) 7j!IJJE:~{tj: 

GCIMS '1.'7j!~JE:HT5 !jo/.}~I:Jv~"'nt¥PX: 10 if~mfi CD GCIMS 7j!IJJE:~{tj: 

171-1;t.;I'I1:I*J7ti&$ttliL{~$!jo/.}~fDJE:?:::.:I. Y)vJ I:~-::J ~ t!ilii 

7j!'JJE:HT-:J r: ¥PX: 14 ifl3nt'1.'It GCIMS '1.'7j!I]JE:HT-:J GC:HP6890 

t;:iJ~, ¥PX: 15 if~i?~ GIt LCIMSIMS i?~¥f.A ~ :ttt.:O)'1.', MS:JMS700 (=m~3l*~~D 

GC 
fJ '7 b. : HP-5ms 30 m x 0.25 mrnX 0.25 fl m 
fJ '7 b.r.ffil.~ : 50°C (2min.) ---+ lOoC/min. ---+ 270°C (1Omin.) 
itAor.ffil.~ : 220°C 
:f-"\",I)y-fJ"Aim:lil;: Imll/min. 

MS 
-1 ;;t /iIJ¥-ili!~ : 230°C 
-1 ;;t/{~*EE : 70eV 
~t±:\rt: S1M 

* - 2 Y)v:f-)v 7 :r. J - Mil. c: A 7 :r. J -)vA GCIMS 7j!IJJE:~f4: 

GC 
fJ '7 b. : HP-5ms 30 rn X 0.25 mrn X 0.25 fl m 
fJ '7 b.ili!~ : 60°C (Irnin.) ---+ 15°C/min. ---+ 280°C (5min.) 
itADr.ffil.~ : 250°C 
:f-"\"' I) Y- fJ" A mUi : 1.5 mll Imino 

MS 
-1 ;;t /iJ](r.ffil.~ : 250°C 
-1;;t /{~*EE : 70eV 
~t±:\rt: SIM 

~- 3 fl~A;::( GCIMS 7j!IJJE:~{tj: 

GC 
fJ '7 b. : HP-5ms 30 m x 0.25 mrnX 0.25 fl m 
fJ '7 b.ili!~ : 60°C (2min.) ---+ 20°C/min. ---+ 130°C ---+ lOoC/min. ---+ 210°C ---+ 5°C/min..... 260°C ---+ lOoC/min. ---+ 300°C 
itADr.ffil.~ : 290°C 
:f-"\"' I) y-jfArmS: : 1 mll Imino 

MS 
-1 ;;t /iJ](r.ffil.~ : 270°C 
-1;;t /{~*EE : 70eV 
~t±:\rt : SIM 

GC 
fJ '7 b. : HP-5ms 30 rnX 0.25 mrnX 0.25 fl m 
fJ '7 b.r.ffil.~ : 50°C (2min.) ---+ lOoC/min. ---+ 270°C (1Omin.) 
itAD r.ffil.~ : 220°C 
:f-"\"' I) y-jfArmS:: 1 mll/min. 

MS 
-1 ;;t /iJ](ili!~ : 230°C 
-1 ;;t/{~*EE : 70eV 
~t±:\rt: SIM 

-46 



@ LCIMSIMS /j!'Jn:~f4: (4) LCIMSIMS iJI'Jn:O)~i?JO)~:f-J.O)lW~I:I 

~ii' ~MO)M~I:I~~T~~~2~mO)~~~ili~~~O 

LC:Waters fi-:J t~o 1!t!#a'it O)iJI'Jn:ft, iJI'Jn:!JX;7tiJ1~ili ~ :tltJ: l' z C:: 

MSIMS:Micromass fttl Quattro Micro ~lii~{( LJdfjIJiI7J<.f:, fff$i:I'il ~~1J\] G@)!/XGtdi5:51!:O)@) 

!/X$iJ1~l ':1JO)~~~ili~ ~'I*ffl~ ~ z; C:: ,: G t~o 

*.- 5 7 )v::t:)v7:r. J -)vm, l::'/Z 7:r. J -)vA, ,,:/7':7 0 0 7:r. J-)v, 2,4 -:"::7 0 07:r. J -lv, 17 aI/Z 1--7 
:..::;t- lv, 17 {3 I/Z I-- 7 :..::;t-)v LCIMSIMS /j!~n:~{tj: 

LC 
fJ 7 b. : Cadenza CD-CI8 150 X 2.0 mm 
fJ 7 b.i./ffi.1t : 40°C 
f$tlJf~ : water55, acetonitril35, methanoIlO -> water20, acetonitrile70, methanoIlO (2min.gradient) 
mEll; : 0.2 mil lmin. 
?,±J,,1l; : 10 u. Q 

MSIMS 

!#a 'it i3 1':;t :/fl:; "f::=7'-1':;t:/ :J - :/ 

m EE 
:J 1):": 3 :/ 

m EE 
JBGMfE~AAt 
tJffi.1tOC ~f~~ili 

J =)v7:r. J -)v ESI-neg 219.1>133.1 40 30 300 A 

4 - t -:;t:7 T)V 7 .r, J -)v ESI-neg 205.2>133.1 40 30 300 A 

l::'/Z7:r.J-)vA ESI-neg 227.2>212.1 40 20 300 A 

,,:/7':7 007 :r. J -)v ESI-neg 262.8>34.9 45 20 300 A 

2,4 - :"::70 0 7 :r. J  )v ESI-neg 160.8>124.9 30 15 300 A 

17 a I/Z I-- 7 :..::;t-)v ESI-neg 270.9>145.0 50 40 300 A 

17 {3I/Z 1--7:..::;t-)v ESI-neg 270.9>145.0 50 40 300 A 

*. - 6 .~m (2,4 - :"::7 0 0 7 .r, J ::t::'--1fFml' (240), 2,4,5 - I-- !) :7 0 0 7 :r. J ::t::'--1fF~ (245T), fJ )v!\ I))V (NAC), 
j. I-- !) 7":": :/:&LJ..'fO)f~Mt!#a, j. 'J ~ JV) LCIMSIMS /j!~n:~f4: 

LC 
fJ 7 b. : DEVELOSIL RPAQUEOUS 150 X 3.0 mm 
fJ 7 b.i./ffi.1t : 40eV 
f$tIJ~ : acetonitrile: 1% formic acid in water = 80 : 20 
1mll; : 0.2 mil lmin. 
?,±J,,1l; : 10 u. Q 

MSIMS 

!#a 'it i3 1':;t :/fl:; "f::=7'-1':;t:/ 
:J-:/ 

m EE 
:J I):": 3:/ 

m EE 
JBGMfE~AAt 
i./ffi. 1t °C ~~~ili 

240 ESI-neg 218.9>160.9 20 10 300 B 

245T ESI-neg 252.7>194.9 20 10 300 B 

NAC ESI-pos 202.0>145.0 20 10 300 B 

j. I-- 1) -f:"::/ ESI-pos 215.1>187.2 30 18 300 B 

j. I-- I) 7:"::/ DA ESI-pos 200.2>172.2 30 18 300 B 

j. I-- J) 7:": :/ DK ESI-pos 185.2>157.2 30 15 300 B 

j. I-- I) 7:"::/ DADK ESI-neg 168.1>97.2 30 15 300 B 

j. 'J ~)v ESI-pos 162.9>105.9 14 8 300 B 
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--------- 1 

r----- 
A 

OASIS HLB 1------------,••1*W~*4 .1 ~f~MHjj -~•• I ~ffi~1¥ 1
::;IT)"I-T)"3mQ ;I--7J -)" 3 mQ 500mQ ~~Uj'A
 

itlU~* 3 mQ;st~ pH3.5 40"CPjz ~::> It
 

LI-~---------.·I-;a-Ml- .1 1LC/MS/MS 

7-e 1--= 1--1))"SmQ ~1#.jj'A
 

40°CPjz~::> It
 
, mQ I::
 

B 

1Sep-Pal< PS-21--------••1*.~n ---'.~ ~ffi~1¥1 

7 -e I-- = I-- I))" 5 mQ;I-m~* 5 mQ	 500mQ ~1#.jj'A 

pH3.5 40"CPjz ~::> It 

____ ----1·~1 ~ ~ ----l.~1 ~ ~ IW ----l.~1 LC/MS/MS 1 
~1#.jj'A 7-e 1--=1-- 1))", mQ 
40"CPjz ~::> It 
jC~~~ L.,t,J: l \ 

IZI- 1 LCIMSIMS 0)~f-J.iWYl1J!1!7D-~ 

.!tift!: : II g / kg 

il1il.I1!ttJ!!}~ ~1!t:$F1El allJ 1!t !f1?J ~ 

7 -7)Hi~ 
::;-2
.:c 7 )v 
"':f- :/ )v 

7 -7)v~ 
::;-n
f 7 )v 

7 -7)v~ 
7" 7 )v 

"'" / ::; )v 

J - )j;-
7IJ-)j; 

4 - t -
;f 'J T )j; 
7 I J-)j; 

c"A7:r: 
J -)vA 

1-
)v 

1) 7""7
A A" 

I- I) 7 .r; 

=)VAA 

(I)A H12. 1.17 7,400 500 48 910 45 12 270 nd 

(I)B H12. 1.17 11,000 400 77 650 25 8.2 99 nd 

(I)C H12. 1.17 15,000 430 100 420 20 10 97 nd 

(1)0 Hl2. 1.17 18,000 200 80 590 17 14 140 nd 

(I)E H12. 1.14 1,900 nd 1.6 160 5.5 2.9 70 nd 

(2)A Hl3. 6. 8 39,000 140 29 60 nd 20 8.2 0.13 

(2)B Hl3. 6. 8 61,000 3,000 64 290 nd 25 8.0 nd 

(2)C Hl3. 6. 8 20,000 410 64 910 37 31 5.2 nd 

(2)0 Hl3. 6. 8 15,000 73 38 72 6.6 9.3 0.3 nd 

(3)A Hl4. 6.26 nd 110 nd nd nd nd 1.4 nd 

(3)B H14. 6.26 nd 26 nd nd nd nd 1.2 nd 

(3)C Hl4. 6.26 98 110 14 nd nd nd 0.84 nd 

(3)0 Hl4. 6.26 nd 24 nd nd nd nd nd 0.15 

(3)E Hl4. 7.23 45 33 nd nd nd nd 9.2 4.4 

(3)F Hl4. 7.23 nd 34 nd nd nd nd 1.0 nd 

~ tB ~H !JT fit! 3 2 1 10 1 1 0.1 0.1 
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.1ft: J1 g IL 

Will 1!l:it!!,~ WilI1!l:1fJ=lB llAl.I 1!l: !Io/J Jf 

7 Jy )v!!it 
V-2
I T )v 
"\::f ~ )V 

7 -5)v 
~;;-

n -

77 )v 

7 Jy )v!!it 
-; T )v 
"Z .> V)V 

J =. )v 
7 I}-)V 

4 - t

:t J; T)V 
7I}-)v 

e A 
7 I 

J-)vA 

I- 1)7'T 
)v A A 

r- I) 

7 I::: 

)v:A :A' 

71< i!i 
(Oe) 

12.1 

11.8 

11.8 

11.5 

12.1 

23.0 

24.4 

25.0 

25.2 

20.3 

20.2 

20.0 

21.0 

27.5 

27.0 

16.4 

15.8 

16.3 

16.0 

16.5 

~ iffit 
(Oe) 

10.6 

11.4 

9.6 

11.0 

14.2 

27.0 

28.0 

28.4 

28.0 

19.3 

20.3 

21.0 

21.0 

33.0 

28.5 

16.4 

16.4 

16.8 

16.8 

16.8 

(l)A HI2, 1.17 1.4 0.34 nd nd nd 0.007 nd nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

0.001 

(l)B HI2. 1.17 2 1.4 nd nd nd 0.019 nd 

(l)e H12. 1.17 1.1 0.21 nd nd nd 0.009 nd 

(l)D HI 2. 1.17 0.94 0.13 nd nd nd 0.007 nd 

(l)E HI2. 1.14 nd nd nd nd nd nd nd 

(2)A HI 3. 6. 8 nd 0.28 nd nd 0.31 0.1 0.0028 

(2)B HI3. 6. 8 nd 0.17 nd nd 0.14 nd 0.0031 

(2)C HI3. 6. 8 nd 1.6 nd nd 0.28 nd 0.0011 

(2)D HI 3. 6. 8 nd 1.7 nd nd 0.27 0.11 nd 

(3)A H14. 6.26 nd nd nd nd nd nd nd 

(3)B HI4. 6.26 nd nd nd nd nd nd nd 

(3)C HI4. 6.26 nd nd nd nd 0.057 nd nd 

(3)D HI4. 6.26 nd nd nd nd nd nd nd 

(3)E H14. 7.23 nd nd nd nd nd nd nd 

(3)F HI4. 7.23 nd nd nd nd nd nd nd 

(4)A HI5. 11. 11 nd nd nd nd nd nd nd 

(4)B HI5. 11. 11 nd nd nd nd nd nd nd 

(4)C HI5. 11. 11 nd nd nd nd nd nd nd 

(4)D HI 5. 11. 11 nd nd nd nd nd nd nd 

(4)E HI 5. 11. 11 nd nd nd nd nd nd nd 

~ ill ~& ~ 1~ 0.3 0.1 0.1 0) om 0.005 0.001 

Will 1!l:±t!!,~ WiIl1!l:1fJ=lB iMJ 1!l: !Io/J Jf 

7 -5)v 
~;;I. 

7 )v 

7 -5)v 
~;;j. 

7 )v 

7Vt'/, 
!il1V-2 
- IT)V 
"\::f ~ )v 

x"/-5 
J;DD 
7 I 
J -)v 

2,4 -
;;J;D 
D7I 
J -)v 

'"' /' '/(a) 
e v /' 

"Z/,'/ 
7IJ/' 

-p
- I- D-
I-)VI./' 

71< i!i 
( °e ) 

16.4 

15.8 

16.3 

16.0 

16.5 

~ iffit 
(Oe) 

16.4 

16.4 

16.8 

16.8 

16.8 

(4)A H15. 11. 11 nd nd 0.01 nd nd 0.Q78 nd 0.021 

0.1 

0.017 

0.027 

0.031 

om 

(4)B H15. 11. 11 nd nd nd nd nd nd nd 

(4)C HI5. 11. 11 nd nd nd nd nd nd nd 

(4)D HI5. 11. 11 nd nd nd nd nd nd nd 

(4)E HI 5. 11. 11 nd nd nd nd nd nd nd 

~ ill ~& ~ 1~ 0.1 0.01 om 0.05 om om 0.01 

i1ilJ 1!l:±t!!,~ i1ilJ1!l:1fJ=lB i1ilJ 1!l: !Io/J j1i 

2,4 -v 
J; D D 
7IJ::f 
~M'!!it 

2,4,5- I
I) J; 0 0 
7IJ::f 
~!WFI 

tJ )v J\ 
1) )v 

j.'J~ 

)v 

}.1-1)7' 
V/,.!k'(J 
i' ~ 

f\:im!lm 

17 aIA 
I- '7 V 
:t - )V 

1713 IA 
I- '7 V 
:t - )V 

71< iffit 
(Oe) 

16.4 

15.8 

16.3 

16.0 

16.5 

~ iffit 
(Oe) 

16.4 

16.4 

16.8 

16.8 

16.8 

(4)A H15. 11. 11 nd nd nd nd nd nd nd 

(4) B H15. 11. 11 nd nd nd nd nd nd nd 

(4)C HI5. 11. 11 nd nd nd nd nd nd nd 

(4)D HI5. 11. 11 nd nd nd nd nd nd nd 

(4)E HI5. 11. 11 nd nd nd nd nd nd nd 

~ ill Il& ~ 1~ 0.02 0.05 om 0.05 0.05 0.0001 0.0001 
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N * c at) 

1 JJ<jtiJlIJ)t<D~5f.1:, flnlJfRJ ill<Dmi*J<D ~)L'$tIB}~-C 7 5 

)V~IA T )v~, 1::- A 7 .r; J -)v A tI~~1±:l ~ h, mi*J)aJ 

ill$<D~~I~~.~~~tIB~-C~ t-*~~~7::c 

J - )v, I-- I) 7~ )VA;;(tI~~1±:l ~ ht.:o 

2 I~tIB*~mth~ 1 iRJJII GtI>WilJ:'l!l:~ GT~,t~ ~,tI~, -'t 

<DfRJill <D:@::I:1!!~-C p - =I-- 0 I-- )vI ,/tI~~1±:l~ ht.:o p 

=I-- 0 l--)vI,/11 l--)v1' ~,/<D~r,,'f$:-c;j;) I), PRTR 

T - 51;: J:: hIt'-'t <Dim:l!iX-C I-- )v1' ~ ,/ ~ 1:P1: GT ~,~ I 

~~;j;)~~~~~-'t<D.W~~~~h~o 

3 m;jtiJ!I])t <D *ti5f.1:, 2'"".:) <Dfl)mfRJ illtI> ~ tt~l'J9;@jiJLt <D 

7 5 )V~IA T )vm, 7 )v::f-)v7 .r; J - )v~, 1::-A 7 .r; 

J-)vA, 1-- 1) 7~)VA;;(tI~~I±:l~ht.:o ~h~11, 1& 

*~mt.<DI~~~~.I±:l~hk~<D~m;jt~~~G, 

~i*~ ~hT~,t~~, z ~ I;:J::~ ~<D ~}i!'!,:bh~o 

4 m;jt~~~~;@j~Lt~~I±:l~hk~jt-C~, JJ<jt-C~ 

I±:l~ht~~,~jt~;j;) I), m;jt<D±jt~fRJillJJ<<Dimit, ij[ 

7timLt~<D~~I;:.'~h~ ~<D ~Ji!'!,:bh~o 111 (1)<D 

fRJ }l111#ijJJ<tI~mtA ~ ~ tI~(2)<DfRJ iII11ir.tAtI~Pt~ ~, z ~ tI~ 

(2)<DfRJ}l1 <D 7 5 )v~ ~- 2 - I ~ )vIA T )v<D m;jttl>~ 

JJ<jt "-<D~l±:ltl~t~~, z ~ <D 1 ~~ I;:t~ -.:J T~, ~ CJjJ;t:bh 

~o 

5 §Y1;::t:5 ~,T SPEED' 98 -Cfif5tGTl& I) mib' ~ ~ ht.:~ 

jt I;:'"".:) PT, .ijl~ ('flit 161f.6 f:J) *-CI;:, ~I?!&U' 

~11IIitl!~7 GT~'~ 19~jt<D 'J 1:), rJ =)v7::c J -)VJ, 

r4 - t - *~ ~ )v7 .r; J - )vJ <D 2 ~jttl~j. 5'tJ"-<D 

i*J 7ti~ fll5L{tffl tI~ ~~ lib ~ h t.: ~ <D ¥IH!r tI!ts ~ rt i: 0 I) 

15, 7 5 )V~IA T )v~<Di*J7t~~fll5L{tffl ~1f~ ~ ~~ 

:bhT ~ tdt*~jt 1;:11, -'t<D{tffltl~~~1ib ~ht~~, ~ ~ 

~~5f.1:~~*~, §Y11, SPEED' 98 <D&~Ht~~fT-.:J T 

:t:51), ~.~1:.*"-<D ••~~~m.~AhkJ::l)

Ji~lilJ1;;~'£li!lHilfJ"G<D~,~tttl!;;J<1ib~h~ ~ GTP ~o ~ 

f3t11, ~<DJ:: 'Jt~§Y<DJilJfi'iJ~i'±mG'"".:)'"".:), *!Ji!-<D.ijltkl;: 

~I] Gt: 't:=5 I) ,/~rT- 5 ts C <D~IHfH;:~1ib T ~,~ i: ~ '0 

3t li; 

1) 'flit161f.*.1§i*J7t.fI~k*~jt~~~tt~.fl 
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