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%= (Inductively

Spectrometry, ICP-OES)
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9.1.2 H(Pb) th AFE A A4 1) FAEAY 7 Aidaiygel wert
Lh) whel AR g o] B
912 w(Pb) th. AlF&He] A4 1) FARNY ) wle]amS o] B weth
2) 1235k
9.1.2 &(Pb) t. Al@Ede] A4 2) 12353l upEr}

3) viF=H

9.12 ¥ (Pb) Y. Ao A 3) &vjFEd w2}
o} =A
1) =A% Zgt=n-Ad a2 9 (Inductively Coupled Plasma Mass Spectrometry, ICP-MS)

912 ¥(Pb) tt. =4 1) F=2&Zg=r-4d =4 H (Inductively Coupled Plasma Mass
Spectrometry, ICP-MS)ol| w}&t},

2) FEAgZet=n-2t3 =W (Inductively Coupled Plasma Optical Emission Spectrometry,
ICP-OES)
912 H(Pb) ©. =4 2) FE=AFZ=vi-HF3 = (Inductively Coupled Plasma
Optical Emission Spectrometry, ICP-OES)el| u} &t} tpnt FAE 5 H| A5 ohaF 343
AAE v 9l o3 43S Fol7] siA Hl A9 34 o] douA] ¥= Jt=F
S Adeste] SA S

3) Y9AEF33 =W (Atomic Absorption Spectrometry, AAS)
9.1.2 E(Pb) t}. =4 3) AF33 = (Atomic Absorption Spectrometry, AAS)ol| w}&

H]

L) mhol Az g o] B
9.1.2 &(Pb) . AFENe] 24 1) FAEHE ) vho]ARs o] el mEtt
2) &=
912 F(Pb) . AlFENe] A 3) SvlFEH Wt
o 34
D fredgsetzv-dFEA
912 9(Pb) . 54 1)
Spectrometry, ICP-MS)ell
7

o
a0 A Qe

(Inductively Coupled Plasma Mass Spectrometry, ICP-MS)
st g} Znl-d 282 (Inductively Coupled Plasma Mass
thowh o] gAY EAHEdo] B AF 54
o7 Fe] eAE Fol7] f8l FATEA (YR Yok
A AA BAS ol &e Y v Ed tA(EE TS

y, ICP-OES)
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A As 1 gEl2F A28 4% 02g~1g 8% 0289 4% 02g~05
g)s A ol &71(d, FEl&7l= ALl ¥ 1% AAEd 5 mLE 7Fake] 90C ol
A 907 9E FESE oju 7] 30% B A= 1% HAbg o] FE] 4olnE
S ~10% (tAo R AYs] £5oFH. 5 F 7] &S 9o 25 mLEA ¢ & &
E3Fskar 1087 A2 (3,000 xg)gtrh. e & AT Ae A3 FHste] thAl 10
7 Q83,000 xg)at 1 dE S WBg e DH (nylon, 045 pm)E o] 3}3o] A
FE&No gt

o]

AR 25 g& YARE7E TR 4935 dol 4k 5 mL, WekE 5 mL, 1% &4 05
mLES ¥ 3087 Ag7lolA Aesta 1027 9423000 xg)ate] & g ol
1A FE2A)s s Al A w4 5

)

mL, " &-& 375 mL, 1% &4 1.25 mLS 931 301 X @7]ol A thA] X1 &s)
AR EY st T #eE AT A( 1

et of7]el 0.2% AAk& o] 50 mLo] A sho] & 412 5 1023 4= 2(3000
xg) et o] % A !

(nylon, 0.45 ym)® A5 o Fste] A F{Hor Frf

,d
ol
2
B~
8
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o
N
ol
£
©
N}
X
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o
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UL ES

9]

2)

3)

4)

AR AmrtE T 2o FA A

7hH A Cis MGA Z4 (46 mm x 250 mm, 5 ym) &£+ °]¢} 553 A

) ol EA 0.05%(v/v) WES 10 mM sodium 1-butane sulfonate, 4 mM malonic acid,
4 mM tetramethyl ammonium hydroxide(TMAH)2] &3S ZA|5}a, ol &
o] pH+= 10% AAE&HS AR5kl (¢F 1.8 mL/L) B3] 278 stEtt

o) = 0.75 mL/i
7

AW

fFrederEetz2nl/d A 7] A Z2=A4)

7F RF Power: 1300~ 1500W

1}) Nebulizer argon gas: 0.95~1.15 L/&

t}) Auxillary argon gas flow: 1.2~15 L/

2}) Plasma argon gas flow: 15~20 /%

u}l) Lens voltage: 5~10 V

v}) Ton monitored: As (m/z 75), T2, DRC mode A& A9l AsO (m/z 91)& #2413k}

A 24
EFFERAE FEEA~E0 pg/L)2 FASte] B4 F AzvtEIRe] As(V)9F As
(I 7} 9= Fo] B WA fgoz HFHas gt
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AH1—100) 20 mL= Al Z2xFol g <«
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314 100
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0, 5, 10, 15, 20 mLell

&

9

10% AAF 100 mLol| Fo]a &5 7}3le]
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0.135 g=

[e)

(diaphram pump)°ll <]

semzgel 1 mL =01yl Hg
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R84
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253.7 nmol Al &

1,000 mL=
HH 2(Hg) ol
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D29

ko] 1,000 mL=
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S
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W &
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tH(e}

t:ﬂ'

& 1354 mg< 10% #@Akel] o] 1,000 mL=

ol A 1~270d7kA] BET}
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L84

FoH(}

ol 0~20 pg/mL=

71 9ol Al
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A
-

=2 =

al-

3L LA A

). 1 mL = 100 pg Hg
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e 10% Ao 3
AAE 0521 L/ SH3stHA] 300TColA 60x7F Axzstal 85
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7FAl @b ¢k 05 g @ °F 1 g2 #HHl= 2

H7HA

[e)
RS

“

=]

7HAY @
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9.1.7 WY+ (Methyl mercury)
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ME&(MeHg) o] 71 - A0l AAE BE A3l #4830

Mg T EAYEEES EFder FE3I 5 VAAERvEIHZ-HAAXIHET

=
A Az - ARFE 3 E 7] (electron capture detector)E AF-E-3Hr}
2k AloF B A]

1) Suf: A aenE s B o9 =3 A
2) & 34 AF EE ook 5 A
hyA

3) 29 GshvlE 2 [methylmercury chloride(ID] 0.1252 g& EF <l o] 1,000

mg/L& 3t}
4) B8N T dAE EFd Fo AGe wER 5A gt
5) L-Al2=H¢l gl L-A]~H| 2l (L-cysteine hydrochloride monohydrate) 1.0 g, o}A EAFL};
E & (sodium acetate trihydrate) 0.8 g, 34 E F (sodium sulfate, anhydrous) 125 g
= = 100 mLell WRFepAA ZHo] AZgrh(AE o wETh.
6) Gib&: At 33 AATE 3(v/v)e HEE A =FTh
vk Al g o] A
AN=5E dAsst & oF 2 g8 100 mL 948 e 91 25% AHEF €94 10 mLE #H
7Vatel Rgsk & 23 JA 4 mL, EF9 15 mL F7bste] 283F BaA EEoM FET
th 3,000 xgoll A 207 AR & EFASS 125 mL EAq2Z2u 7)ol 7o (HRE, A
Fol WAt Ao 1 mLe o]AXZEIRES Hubsto] MEst & gl A4l sk, o
710l 25% AStHEF 10 mLE H7kste] AR 5 L-A2H 189 5 mLE H7beto] X'
712 103 kA xegkeh 1023 BRI 3 L-A 2 H1FS 16 mL A4l el 5
star o7l Hakgd 4 ml, 7 5 mLE H7bste] 183 ZA8tA &5 FEe0. =

, =T ZF 3
AS AFE Q2500 xg, 5&)stL EFATS £ skl e F AY
vl Al & 22+
1) A Az E gz 2Azx

7 A" : HR-Thermon-HG capillary column %% ©] 9} 553 %

W) Aldgd FYPF &% 1 150~160TC

) A&7 2% :150~170T

) A7 &% 140CE FASAY 80Tl A 383 fAsta B 20TH 130T7HA 2%
= S/

uh) o] &4 7bs E FEF i Aa 2 wEFeo] oF 102N FEHE o2 2R} 6
mL/&

uh) F 1L

REE ERE:
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9.1.2 =(Pb) . AlFEH] A 1) FAENE 7H FAabEsHol E
L) wlelA g2 glo] B
912 YPbh) . Algdgdo] 24 1) ARSH ) nlo]Az o] o),
2) 12335y
912 H(Ph) v AlFENe] A 2) 7123 s}Hol ul2c
3) &=

9121*G%)L+ A1 &9 9
9l

(il
o
1y
19
o
et
N
0,
lo
fal
I
2
2
AL
d
a=)
By
4
=)
)
X
=
=

Spectrometry, ICP-MS)ell w}%ﬂr

2) FE=AsZ et =nl-23333 = W (Inductively Coupled Plasma Optical Emission Spectrometr
y, ICP-OES)
912 E(Pb) ©. =4 2) FE=AFZ=vl-w33 =W (Inductively Coupled Plasma
Optical Emission Spectrometry, ICP-OES)ol| u} &t}

3) Y A543 = (Atomic Absorption Spectrometry, AAS)
9.1.2 F(Pb) t}. =4 3) YAE43 = (Atomic Absorption Spectrometry, AAS)o| w&
t}.

9.1.9 72(Cw
7} A E e A

912 W(Pb) th. Aol 2A 1) &4
S NEEE DL
912 W(Pb) b @Gl 24 1) FARIAY ) vpo] Iz o] Lol w2t}
2) A48 5
0.1.2 H(Pb) . AR Eele] 24 2) A48 sy we

3) SulFE

A
:‘?L_"

W 7h ik el wEt

9.1.2 F(Pb) . AL A ZA 3) &ujFE=H]
L=
1) FEAgZat=n-4d %529 (Inductively Coupled Plasma Mass Spectrometry, ICP-MS)

912 9 Pb) t. =4 1) 4 == v-4dF 7AW (Inductively Coupled Plasma Mass
Spectrometry, ICP-MS)d| u} &t}

2) FE=AsZ et =r-23333 = W (Inductively Coupled Plasma Optical Emission Spectrometr
y, ICP-OES)
912 9(Pb) o A 2) F=AF

i

2= up-wk33-33 = M (Inductively  Coupled Plasma
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Optical Emission Spectrometry, ICP-OES)el u} &t}
3) AAE 33 = (Atomic Absorption Spectrometry, AAS)

912 E(Pb) t. =4 3) A3 3 = (Atomic Absorption Spectrometry, AAS)el| w2
=

9.1.10 71E}=%(Zn, Mn, Ni, Fe, Be, V, Se, Cr, Sb %)
7}, /\]f‘ém«] 7‘4&“4%

012 W(Pb) th A gl 2A 1) FATAY b ARyl npec
1) vho] =29 0] ¥
912 F(Pb) . AFE&H =4 1)
2) 7—]}\1§]§_H4
912 WH(Pb) 1}, AW S o] 24 2) A48 sl whec),
3 guFEH

9.12 F(Pb) . A LR =4 3) &

F

1:[>
r{nz
ol

s ) wholA R o] BRel wETh

=Yl mEth

T

1) FEZAgZep=n-4 282249 (Inductively Coupled Plasma Mass Spectrometry, ICP-MS)

912 ¥Pb) t}. =4 1) 2= =n-d =X H (Inductively Coupled Plasma Mass
Spectrometry, ICP-MS)d| u} &t}

2) FredstEet=rl-23333 =¥ (Inductively Coupled Plasma Optical Emission Spectrometr

y, ICP-OES)
912 d®Pb) ©. =4 2) FE=ZAFZet=vl-wd33 = (Inductively Coupled Plasma
Optical Emission Spectrometry, ICP-OES)el| w&t}.
) AAE 44 =¥ (Atomic Absorption Spectrometry, AAS)
9.1.2 F(Ph) t}. =4 3) 9A-&F 33 =¥ (Atomic Absorption Spectrometry, AAS)ol| w&

c}.

92 ¥Fol54

921 AdA =
HEo] Ao gle A 91 55 911 9ukd =, 7b dAle] Aeled we HEs AL
ANa2 3}

Mo
1%
=
0
MU
q
\°
=2
au
fo
fr
all
i
ro
o
)
12
2
oty
ox,
i)
)
o
fr
o
Y
_O|L
2
[
L)
i
!
to
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2 ZH(trifluoroacetic acid)2.2 FEA S A1 AS FFHAZ77F 28 JA T2 et E 2
Z2 NPT
=
1) AAZZvtE 2efZ: 337 3 7] (Fluorescence detector)S AR-&3ht}.
2) A& A 0}%@-1 Alg W2 34 Z 9 (Immunoaffinity column) (3]4& 2 AdA 5
o] AFH A)

3) o %] Whatman No.4 T+ o]} T53F A

4) A Ho A (glass fiber filter): Whatman GF/A(pore size: 1.6 pm) =& o] ¢ 53
A
gk AloF B A
1) &vf: AHAZRETHZE = o]9 53 A
2) EF ZFdd: obF 52 By, By, G B GoE cHHEYEH o] 2+ 200 ug/mL7F =
L5 g
3) T3 ATEY: o EEAl EF A YAS oMAEYEHR 1, 2, 5, 10, 25, 50 ng/mL<]
SEVF HEE At HEF A4S 9T EF 8 AR gk
4) FE=E&N AIUHEF 1 g& & 30 mLoll 5 F wWghE 70 mLEs 7Fete] £33 A& F
ZgHo7 g}
5 1% EY 20 &4 20(Tween 20) 1 mLel &5 7}ste] 100mL=Z 3o
6) 7IEtA ok S5
uh Al g e ZA
1) =
AAE L8t #23) gk A= 25 g(d, 7HelE, FAE7HEEFS 10 g A3 o =
&4 100 mLE 7tstal #&7]2 51 1508 #4383t § o5 oA Z o Hgir). of
10 mLE 100 mL Fek2=3el FHata 1% ES 20 4 30 mLE 7tste] E50 42 & &
2] A f-o] 3 %) (glass fiber filter)® o] 33t AL FZHHo 7 3}
2) AA
FZ9 20 mLE AAE Al T3t 29 1 4 A5 52 SHA T o]olA
E 10mLE 22 #5282 FE3A71 23 Wl ol = §9& AYFZE o] &3t
AAG & Fo] WEHI AP == 94 FgHo] ofAEYEZ 3 mLE §&EA 7t
3) fr=A g
EENES 50CAA ZAZ HuA7]a HFEe EZEFLLE24A 02 mLE 7Hsko] o F
& Ho A 1627 A A F oA EYEH E(20:80, v/v) EFEN 0.8 mLE 7}01’04 X2
8lal 045 ym WEHADEH 2 Oﬂﬂr?} As ANgE&Aow gy ok A2 F, G- fol
& ol fF2 A, EYEFLEE4E 0.1 mLe ofAEYEZ:E(20:80, v/v) 16}3“’“ 04
& AR&3
uh Al 22t

DIEEEELEEEEDERES

7h
1)
oh)
2})

74

o]
e
o]

A CAl 29946 mm x 250 mm, 5 pm) == o9 =
Ak oM EYEHE (2575, v/V)

373 o719 360 nm, &394 450 nm

A 9 1 mL/E

ol
e
P
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oh) A 10 uL(S, ZANF, G-fols ol fAe] Ff, FABE 50 )Lz Fh)
A

2) A= 24
olFetEAl EFRFEN 1 mLE 72 Fste] 50TolA AAE HAIAZ] F vf A58
o] 4| 3) FEA St wel 223 AL dAARVETY T FPI F Aoy A7}
Eafte] I3 Eo] e WAS o] gty HHFASs e
T R R

J
9 zhom Pojn AzriEadde] Nt wEg WAe] vFE A A sholo}
s,

of. A e

JANA T 5 iZjoﬂ/ﬂ Qo7 Aggele] AEmEIPoRRY 7} ofEelEile] )
Sxo] w WaWAe AP tstel gt
1) A%

=

< o}%a}%/‘\lq ‘T—}%k(ug/kg) = (CAFBl + Carpz + Carg1 + CAFGZ)>< V/S x D
Carp: A=A T3 ofFet54] B9 5 %(ng/mL)
Carpy: A 3k olF2t 541 ByY #%(ng/mL)
Carcit AFAANA 78 o EF454A 19 F%(ng/mL)
Carg: AH@delA 38k ofZFet 54l o] 5% (ng/mL)
Vi Aol HFH-9](mL)
A= AFH ZFHe)
Al 8- s A ule

9.2.3 ot=2=Al M,
oA Ague

=

. B9
3

AR F PN EAS MR AY o JAlste] FAPE/7E RHE G ARHED

1) A2 vtE 22 337 = 7] (Fluorescence detector)S AR-E-3Ht},
2) AAE A O}iﬂ‘r%” M1% H o 21314 Z 9] (Immunoaffinity column)
3) oA 'Whatman No.4 &+ o]¢ 553
4) AlFAZH: 0.2 um

2k Al ok B oAl

D v AAARRETY LG EE oS} BEH A
=573

e

2) % 3% AASF EE ol BEH 4
3) HEAN: O FHEN M & b EYEDo] o] 200 ug/mL¥ Al g,
H EFEN EEANS o) BP0 HNstel AN AL A BEENOE B
5) 71EFA ok B
AR R RS
D F%
) g E
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]

4Tl A 102 =<t 10,000 xg=

e}
T

}

3|
T«

3}

]

=
R

b,

o
pul

¥ 2 5}

}

A& 100 mL

)

Lol

—~
fife)

_ZMO

) A4 E

!
T
"W
I
ol

Ho

i
()

| go} 40C¢ = 100 mLE 7}

10 g= A3

=

]

iy

g A

3

s

1 3}
i

R

4T A 10+ =<t 10,000 xg=

ko3
T

=

ol

o]

==
0

o
i

ol

7

‘_Iq_./l

T

2) AA

SA 71T} o] o] A

qr

—_
o

TH

H(0.2 pm= o3}

)
=

Al AA]

(2575, v/v) 0.2 mLE 7}sto] ¢ &

=

I

oL EY E

ko3
T

T

°
pal

Eo oMHNEVEH -

A7

1) AAZZwpE T

ul, A

K
o

oj¢} %

(46 mm x 250 mm, 5 ym) %+

Cul 2+

2
2

7h 2

Fa# 435 nm

3]

ke

) ol 5k ol E Y EH B (2575, v/V)
o713 365 nm 3
) ol =4 Sk 1 mL/&E

o A&

B
it

SRIEETEEE RS I EER -

¥ 2

o A%

Ay

FEe oA ARrE 1

B

-

7o
NI
o
o

T

fi%e)

oo

o
®r

shofo

o

A

1

52l M9

3} @
3L

T

s

& A

jm
T

EM 435 nr
Lalls
o

1-AFME .12 288
T
150

_‘|7_

9 270z dojx AmuE A HaE gEge v o

100

ro] FEulE W oA

doj2l Aggae] azvtEIdoRRE of

-

T
0.0

0.0+
0.0+

40,0+
-10.0
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1) A4k

M9 sF=F(ug/kg) = C x V/S x D

A T ol ZEtE Al M9 FE(ng/mL)
-o/] =

Ni F BAYYEAS 2NN FE30 ol7)o] FHEAEFNaCO) §94E Yol
WAEAS B - AAR F FFE AS 2800 S0l ANHFFAE/E BAR A4
aevETY IR B

o 4

D A ZZvtE Tz 2] A F 337 & 71(UV photometric detector)E AF-8 &Y
2) NEB(1): v 23 F2 A (20 x 150 mm)
FH(I): =) g9l F A (16 x 150 mm)
2 Al (20 x 180 mm)

5 AEH(IV): 50 mL & A dH

2k Al ok B oAl

D ol AAAENEIGEE EE o]s) BEH A
=573

o
o

r

2) &: 32k Al EE 9 e A

3 ETAN EY EFF 5 mgs Gof At g % F 200 pg/mL FE7F HEE A
o] EE o Agdd, A Fols dFvFELdR A Ysrasy AREdic

4) BEgN AN Aa2 ATAZ] T HFFE7F 100, 200, 500, 1,000 ng/ml HE2
zotgdo g 747 Mg AS HHFA S Fe AT Ao AFE ST A S =
dFVELLR AN YFEAeH ARSE

o: o 2AS 7}3le] pH 4.0

8) 1.5% BHIYEF Sd: FFeUyEF 15 g2 SHTO 59 100 mLE vHE9] ALg3ch
9) 71EpA ek 5

vk Al 9] FA
A& 5 g AWS| gol AFA(1)d Heta 24 d 10 mLE o] 157 A &=
e & AA3sle] sagE glog AFAE T2 AP &tk A1)l 24
e 10 mLE Wil 183 AA EE9 42 § At A5 de o Aga(I)e
stot, o] Zabeld FE ] 15% BAUYEF §9 2 mLE Wi 183k AsHA 59 412
T AAsI A AE T2 AP &2tk AFI(I )l 241 E 5 mLE € 133
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ool

do
A
Ho

el
No

ol

jaran
fils)

I3
=

Hajo] A

ez 23] A

(IV)ell &1tk Al ¥H(Im)ol

ojn

ol
=

X
o
ar

7

At el 5 mLE A

N

ot

~

N

B

uf. A

1) HAZZv}E 1)

RS

ol

=
o O

CigAdl 2546 mm x 250 mm, 5 mm) B=+= o] 9}

7h A&

2 UV 276 nm

=
=

2h) ol s 7 0.5 mL/#

) 7

54

o 50 pl. ¢

w HMPe} shEwle] w27} wi4or ten 1 2Es} 15 o] 4Hojofof

Z

A 2wl E 1)

goe o

3]
H

.

KeN
=

TO
I
A

o

!

GH

o 79

YA

A A2 E T

= ol O o
E%—Ha ‘llJ

22!

o
2]
NI
o
e

o

&

o

olo

el
&
B

NEEE R

A #] 8} of

W20 WRE A7k

ol
ol

— =
R

)

ozl AZntEIde JA=

(o3|
=

ot

o

jruze]

o AzvEaRo ey FEA FAkol

o
o

0

—_
0

ox

;e

o

TH
oj
®
B
B
BN

1 Azt

CxV/SxD

s 9] e ug/ke)

o] F%(ng/mL)

Vi Al gele] 29 (ml)

St Alm AMHAH(g)

9.2.5 ¥FX YA (Fumonisin)

oF
oA
alo
N
H
oH

7k Al

o
olo
N
Hlo
HR
Mo

4
i)

=K

nE
Hr

4

S
=

717h F2E AR E g ZR

=

tt.

(Immunoaffinity column) (34§

3

g

=
=

7 = 7] (Fluorescence detector)

=
[C2e}

1) AA I ZuE T

]

j
< ©°

A &3

1l
=

2]
=4

w

e
Njo
gl
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3)
4)

2.
1)
2)
3) 3

4) 3

5)

6)

7)

8)

o 7} #]: Whatman No.2(12.0 cm) =+ °]¢ 553 A
2]/ o] 7 A (glass fiber filter): Whatman GF/A pore size: 1.6 ym) =+ ©] ¢ 553

2

Aot @ Al

S NAARTETHZE Ei= o9} FHI A
B33 AAS EE ol% F5T A

FryaA B gzdd: 2 A B, 2 B2 oA EYELDE(50:50, v/v) E3-g Mol =]
Z+7F 200 pg/mL7 ¥ = &
FERYA EFFEEEN FEUN EFEEEY 1 mLE A3 st HHEUEL - =
(50:50, v/v) Egtgodloz A3 100 mLE 3},
FE=8

W e oA EY E & E(25:2550, v/v/V)

OPA(o-phthaldialdehyde) A] <}
o-phthaldialdehyde 40 mgS 1 mL ®#lgt&e] %< Z21& 0.1 M NaBO; €4 5 mL=E 3] 4]
atal v 23 E o ¥h-8-(2-mercaptoethanol) 50 uLE 7Fahe] E§3tc) o] Al Za) nlo]

(ViaDell ¥of o] 7 3relA l—ri A1 7Hsskth

PBS(Phosphate—-buffered saline) & <Y

AsHEF(NaCl) 80 g, 5 Ao JG‘}UrE%(NaZHPOzO 1.2 g, AAA4k25(KHPO,)
02g % AZEEKCD 02 g& & 990 mLo =9 AS 2 M g4to 2 pH 7002 A3
T EZ 1 LZ g

0.1 M ALJLNHEFNaHPOy - 2H0) &4 AL AL EF (NaHPO, - 2H0) 156 g
5 ¥ 990 mLoll =9 A& QA2HHPO) S AHE3le] pH 3302 A% & 52 1 LZ o

F=
AAE Elte] dFAstet A5 20 g 48] dof #5899 100 mLE P 51 15
o HAIZ F o]F oARA R oty oo} 10 mLE 100 mL EHep=ol| Hskar
PBS &9 40 mLZ 3|AA 7t} s HS S50 4 & {4 fFrol A (glass fiber
filter) & o33 AS FEHo 2 3},

2) A A
FZ4 10 mLE Qo Z pH 6.8 ~ 728 243 F AAE Ao FYsle] 27 1~2
W&o 28 A7t ojojq PBS €9 10 mLS #& f%o2 F&35t9] vd &
W e 5(80:20, v/v) E38Y 4 mLE &FA1T}.

3) Fr=A s
EEHE F60CAAN dae AN F HFE OM]EHE%%(SO'BO v/v) 3-8
200 pLE& 7}ske] ol o] F 50 uLE #3ske] OPA A9 50 uL3} % 30x%F wiksk A

AgdgRom ﬁﬁ‘r
[TAAP‘%}] OPA-FEUA fFXA= w8 5 Algto] A 3stel] whe} gdde] oA mg
éé—é} Al "”XHELEU}E gzl FYsto]of g
vk Al gz 2t

D dAlAzetE )z a1



71 Ad: CigZl A7 (4.6 mm x 250 mm, 5 ym) = ¢ F5g Zi
) olsdt wlerE:0.1 M Al I EF (NaHPO,) & (77:23, v/v), Q11H& AHE-3te] pH
302 %4

) A& o754 335 nm E3F 34 440 nm
2} ol e 1 mL/&
5

FRTFEHS SMHEYE-E (G050, v/v) EF-&H o= 54314 0.1, 0.5, 1.0,
0 ug/mL7t =8 83 247k | mLE Aste] 60TAM AR Aug F %o v A
dje] x4 3) FEAS ] net zaskel APH L At

_]

& 4y
2l
W E
2
Mot o

w
~

P ox o (o o o oo

zAoR dojzl ARnEIYPAe] WAt BE o] 9ol vFE A QA5 of

4)

N
O_uﬁﬂ
o

g Fryae ¥z

o,
g =
fe i;
=
Wy o
g 12
PO
o }-zlq
oy, =
ot %
r>~
2 19
o 2
o >
9 UOl'
o o
12
1o
[
ftl
=)
T
4
=
o
fru

2

AR Al

RUAlel &k mg/kg) = (Cesr + Crre) x 50/g
FAoA 3 FRYA B9 5X(ug/mL)
g T3k FEYA B9 F(ng/mL)
Gl
H

926 23#EA A(Ochratoxin A)

7b A e AL 5 vE ANF, 1E2ME S5, AR, T5, 20 A (ST
A (A e T2 8G) InFA ILEFA Ed I FE AZRIAE FAARF
G- frokg ol

A
AME T AN EES FESNE 75 34 s A9 A 0w AAAT L A=

ok A
1) A aZntE ez 333 % 7] (Fluorescence detector)& AR-&- gt
2) AAE A5 A58 1933k 7 3 (Immunoaffinity column) (315§ 2 AN &
o] A== A)
3) o 3%] : Whatman No.4(12.0 cm) %+ ©]9} 5353 7
4) 8 7o A (glass fiber filter): Whatman GF/A(pore size: 1.6 pm) £+ °l¢} 5%
A

2. At @ Al

e

1) &u: AHIAZnfETHZE £ o9 E53 A
2) B 33 AAF £ o9t FE3 A

3 eAGEN A EEUY



AE EFA A9, v/iv) EF-& R Fof 200 ug/mL7t H =& g

4) 2AZHEA A BFEY
LaAFEL A XY 100 pLE 50TCAA Edaz AuA 7|2 &9 O]"ﬂE‘/] 25
Z24H99:99:2, v/v/v) EFE A 1 mLE 7Fste] 590 3 o] & oA EYEH ! E:1%24H99:99:2,
v/v/v) EFE&Ne® 01~50 ng/mLe FE=7F HEE 3] Asto] A ZJV‘ < 9% 2w
golom sl

5) PBS(Phosphate-buffered sahne) &
A3FEENaCD 80 g, F5 Al M*LL}E #(Na;HPO,) 1.16 g, Al 41245 (KH,PO,)

02 g 2 d32EKCl 02 g & 990 mLo =9 AL 02 M FAUYEFOE pH 74

2 Z2A% & Z2 1 L= g}

6) 3% BAFAUYEF &9
A AU E F(NaHCO3) 30 g& 2o %o 1 L2 3o

7 FELN ]
ol EYEZH:E(60:40, v/v) &8

of I

 gk&:3% & }\/\‘/]’E (50:50, v/v) &3H-8F

9) 0.01% EY 20 s+ PBS &
E2 20(Tween 20) 0.01 mLE #3te] PBS €94 ° % 100 mL3F AS AF&3t},

10) 5% EHFFEAUEH(NaHCO;) 3 1% PEG(Polyethylene glycol) & <4
10 g2} PEG 8000 (Polyethylene glycoD 2} 50 g¢] 4 AYUEFE(NaHCO3)S & 950 mLol =
o]31 pHE R30.% Y& & 1 L& 3.

11) 1 M PBS (Phosphate-buffered saline) &Y
A o] A4 E E (NaHPO,-2H0) 256 g, AlLJAAUE (NazHPO4'HQO) 126 g3 A3}t
EFNaCD 879 g& & 950 mLell =< A& pH 742 =4 & 1 L= goh

12) 01 M PBS (Phosphate-buffered saline) & Y
1 M PBS(Phosphate-buffered saline) &S == 10v] 34 3to] A8k}

13) 1% SHAFAUEF &9
A AU EE(NaHCO3) 10 g& &9l 59 1 L2 ghoh

14) 2 % EQ 20: EY 20 A5 =2 508 3|43t Apgsi)

15) 0.1 % E¢ 20 ¢ 0.1 M PBS &: 91 20 0.1 mLE 34 01 M PBS &2 = 100
mLE A& ¢ A& Aget.

uh Al E g o] ZA|

8)

4
oy
o

D =5 4 w3

7hH =
AAE EHste #Age A5 25 g& AEE] Dol 2891100 mLE ¥Wol 533
&0 ® AL F o]E oA R oGt o) 5 mLE 100 mL F2ksA0] F3)
i PBS & 55 mL& 3XMAIZIY. 3| NS 5o AL F FeAl ol B (glass
fiber filter)= o3 A& FENo = gir},

) A
FE9 48 mL(AA 1gel sl E GAE Aol Fdste] 2T 1~2 4L £E2 &
S =
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b =
AAE E4ste #Hge As 25 g& A Dol FE2E9 1100 mLE Yo 533t
a&Ho R FASIE & o] AHRARE gt o] 15 mLE 100 mL Fek~Ae F
stz 0.1 % EY 20 in 0.1IM PBS 45 mLS 7}ato] 3AA 71t} A HE 50 4
T A fo A (glass fiber filter) = o] 33 AL FEHoF ),
) A
FZ4 50 mLE AAE Aol FYste] 29 1~2 &9 $E2 SHA T o] oA
2% EY 203 mLet & I0mLE 22 FH02 FE2A1713 A9 e dol gle &
NS APHZE o] g3t AAZ F veE 3 mLE &A1t £&F98 50 TolA
Ar2 A7 FFEA SFAEYEZR E X2H99:99:2, v/v/v) E&F84Y 05 mLE
7hatel =91 & AR IH(pore sizer 0.2 pm)= o 43k A& AL Aor Fr}
Hh Al 22
1) dAZZvtE Tz FA 2
7h) A9 CgAl Z3(46 mm x 250 mm, 5 pm) & ol9} F53 A
L) o]l s MEE ol EYE - E24H20:29:41:1, v/v/v/v) EFE
) A 2% 20T
) #AE94: o179 333 nm, FF 94 460 nm
uh) ol s 1 mL/E
v Fd e 5~20 pL(e, Z2AAF, G- folg oA A5, FYFS 50 uL=E gt
2) A=A 24
ATEHAES A AR ETY T FY3t & dojx] ARvEIHF 93 o] e W
A& o] &3t AFAE At
3) AH ARvEITYH
¥ o
4) g
0.1 pg/kg
AL A
9 2Ho® dojx ARvEIRNS] VIAE FFEEd A9 WEE Aty AX ook
Eia=
o}, A E
BAANER T oA Ao AP Ao ARZMEITNOZIY ATELA A9 I
Azo]l e HAHAS P digste] et



1) A%t

Fug/kg) = C x V/M x D

540 A9

Qo 4ag}

XA 9 F%(ng/mL)

Vi #ZF5-9(mL)

M: Al A3 " g)

D: 3465

9.2.7 dSA| Y2 =(Deoxynivalenol)

o
ajo

N

bl

ot

Hr

o
Tr
i

AZE717}F

RS EEELTER

o

(Immunoaffinity column)(3]<&

}

Ahg3

D AL A HE7]1(UV detector) =

A

1) dATZvE 1

2) A

Ad

ol
=

2]
i

15442

A5

1

= -
&6 gt

s}

1

3) A fo] 74 (glass fiber filter): Whatman GF/A(pore size: 1.6 pm) T ©

h5s

o

w

o

AU EesS oHEYUEZ 5ol 250 pg/mle] H=%

ol sde®E 0.1, 02, 05 1.0, 20

el

o
N
2

Hu

EERSERE

!

!

=
0

olo
Np
el

~

;oL

o

X0

o

2 50 ug/mLY =71 F

g

E:

ol

5) 71EkA

o
-

1l

Hr

7b2 #9250 mL, Aeld 7t B

o

o} & 100 mL(

oy
o

0

ol

)

—_
o

10,000 xg °])star

ke
|

2](10,000 xg, 20%, t}
2 A o] 4 (glass fiber filter)® o 3}
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o

ol
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[e)
T

T

ks
-
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o
=

134t

)
-

7}

=
=

(

29l 35

k)

-

2) AA

i
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o} Al =]

5
T
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o4 05 mLE Zlele] Q) F 045 ym WEAJVDHZ AHF AL A@slow
g,
INRESS

1) A AzvtEgE S 27

7h A= CigAl 25 (4.6 mmx 250 mm, 5 ym) £+ °]¢f T53% A
) o]/ oA EYE™-:E(17:83, v/v)

o) A&3: UV 220 nm

2h) o5 e 1 mL/E

gog A ARE AT F

B T ddolxl ARPEIYYS] WA Fo] Ei
MAS o] g3tol WAL Ayt
3) 44

9 zAow Qo7 ArtEaRAde] WAt BEEe] a9 MTE AL AR st
5|

of gt}
4) BHAE
AANET Fdg 2dA dojxl AlFE&He] ARnEIHORRE dSAIY s
of MlAxo] T FAUAEG HFA vig)ste] A ZFsch
AL A4
gAY =l g% (mg/kg) = C x V/S x D
C: Aol A ¢ dSAYEe =9 F%(ug/mL)
V: A g8 e HEFHI(mL)
St AR AHZFH )
D: A& o] 5] A nf4

9.2.8 #| ¢ +=(Zearalenone)
7} ] ko) HJ XJ gm O]

FH D 3 UEAFE Sl AWk

NE F RANYELS 5% oMIEUELR 5% F WA APOR A skl
1=

p=
FAE7)F PAY A AR EIR TR BA g,

ZutE g Z: 837 E 7] (Fluorescence detector)E A3k},
o AZg=g WY R34 24 9 (Immunoaffinity column) (348 2 A4 o]

atman No4d =+ o]¢ 553 A
T

7} 2] (glass fiber filter): Whatman FG/A(pore size: 1.6pm) £+ o]} =53

@
© 2
:;1
N
ﬁé

) &n): AHIAZnlEIY TS T o|o} EZT 7
2) i 33 GAF EE olg FEE A
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hya
ar

==

tel =2
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FaL ot

°©

7}3

10 mLE 50 mL &%Ze~39

]

=

ANE 25 g5 AWE "ol AIYEF 2 g, EY 20(Tween

= ol o= 50, 100, 250 % 500 ng/mLe] Fx=7F HIE%

H

(5,000 xg, 10)

o] 74| (glass fiber filter)® o #}3t A& F5

2) AA

% )
kol
<
ol 100 mL
ol
=]
U

228
a7 o

S

75% oM EUEH

4) Az
E:
20) 1 mL ¥
WA 7 o3}

5) %8

6) 71ERA]

o,

o

o5

ol
ol

4r

—_
file)
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H)
B

045 pm #HBHAIEHZ o}

5
T

|

o

o] =

7} 3k

w
o
Lo

5

7h A& CigAl Z#H (4.6 mm x 250 mm, 5 ym) == o] 9}
W) o] F5: oM E Y ER v '-35 (10:55:35, v/v/V)

) 4

TC
L

| aEntEadge] va ko] =

A
fg

Qo)

o
T

s

(o)
H

o

NA Aoz APgde] AZnEaN O ZRE AL =9 A

al

a

=z

}

k<
R

]

AAZvuE 1)

ol

=

o

a4 ol 7193 275 nm, 833 450 nm
u E=4

[e)
25

=
&
gt

=
RuN
k)

3) B4AE
oF

;01_
o

0

—_
fi%e)

o

;e

o

TH
ol
N
B
=y
)

B

o
M

C xV/S xD
A& +=2 F%(ng/mL)
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C: Aol T
V: Alggde] HFH9(mL)
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A

ZFEAI(By, By, Gy, Go), 23254 A AFd =, FEYA (B, By A

3T
=

9.29 o}

oF
olo
e

o
B

7k Al

},

o

olo

X

al

o2} ALl

S 2H(formic acid)& $HF3F 50% oFAlEY

hya
s Y

0.1%

A A EwpE 18-

S o
7 o

t:ﬂ'

o]-&-3te] Al

=
=

)

F AA AHEA

;:gl_

=
=

N o

ﬂ.o

oy

7|(LC-MS/MS)

J'

<
il
o
XV

]

1) dAAzrE -

GF/A (pore size: 1.6 ym)

3) el Aol A

R R =R A

1) &

B

o

2) = 3x A4

3) FE 8

oo

)
|

50% oFAl EY

1

o =
s

1
21 By, ©F

o =
= 9

E2F(formic acid)

Ry
-

0.1%

;I—%ﬁ GZ, *YIE‘L:'—l/]}i\_]- Bl’

3T
=

2 Gy, of

3=

3
=

2%

=
=

2l By, of

=
=

o

ksl
pil

Fed 1,000 pg/mL7F S A ko)

S

3)

EUEH &

@54 B, of3

3T
=

B;, ©f

E2F(formic acid)

2 g9

50% w| gt

s

o
T

1
=

KeX
=

0.1% *

c}

ki3

Fel 50 ng/mL7} =7

S

J

&

ol

o

E 2 formic acid)

s el 0.1% =

A

ol

ok

|
=

N

=z ol -
Fgo:

B

448

A

ol

E’Ok

A

)

6

—

o)

el

B

o

e
-

7h)

Eiass

FEoom

il 15 mL(V3y)7F = A ko]

7}3

[e)

=]
==

o] 9} (V) 3 mLel

vh A Al

SN EYEH 2 mL, & 2 mLE XA &

=
=

= AA 7tEA

of 2 mL, ™|
E 2FHformic acid)

&
B (PTFE, 0.2 )= o 1}

Eg

o} Al =]

t:yl,

(formic acid)< &
50T~ A2z AnAzch g 0.1%

sh5-3F 50%
ol &
=1

Kol
=

hya
-

&
ke
Hehs &4 0.5~1 mL(Vs)

Bl

ki3

% 3

IRl

stekel g

=
=
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AAE dA3E F 5 g& FEs] Fop
$ HZE 20 mL7} HEE g
b Bk 3700 <gol A 1087 4] E gk AF A (at
staL Aol = ofshek § FE(PTFE, 0.2 pm)2 o] 743k @

X:H
o [N
oo
2
o
=
3
o
I
k)
N
NS
10‘_14

1) dAZZvETE BAE
7h) A CpeAl 29
L) o5’
(1) ol A 01%(v/v) EE2Hformic acid)®} 5 mM X E2FE F(ammonium
formate) S $FH-3F 8
(2) °o]&A B: 01%(v/v) ¥E2%Fformic acid)®} 5 mM XEAFSEF(ammonium
formate)=S -3t

AIZHEE)  olsd A(%) ol 5 B(%)

0 95 5
05 95 5
2 60 40
9 0 100
11.5 0 100
12 95 5
15 95 5

th) o] & 05 mL/+E

eh) A§ 2% 40T

uh) F4 = 10 ul

2) A7) #4124
7F) o]<3} Wi ESI(Positive, Negative ion mode)

) Curtain gas: 30

t}h) Collision gas: 9

2}) Ion spray voltage: 4,500
u}) Jon source tenperature: 500C

vh) Ton source gas 1: 50

A} Ton source gas 2: 50

o}) Collision gas: Ny H=i= o] ¢}

off

o
5 5t

Y,

%1 Agazv R T AR BS99 5oL
ey o]-23} sae AFol2 AY’d o] Z=oldA]
(Ionization (Precursor ion, (Product ion, (Cdlision energy,
(Compound) (MW)
mode) m'z) nvz) eV)
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g o]-23} g AFol2 Ay g o] Z=oldA]
(Ionization (Precursor ion, (Product ion, (Collision energy,
(Compound) (MW)
mode) m'z) nvz) eV)
285.1" 35
olZFEA By Positve 312.27 312.97
240.9 51
_ , 287.0" 37
olZ# &4 B,  Positve 314.29 314.97
258.8 41
- 199.9V 45
ol EL Positve 328.27 328.96
243.1 55
_ 189.1Y 57
olZgtE4l Gy Positve 330.29 331.10
245.1 57
_ 238.9" 35
9=8EA A Positve 403.81 403.97
102.0 95
B 334.1" 55
FEE YA B Positve 721.83 722.27
352.2 51
, 336.2Y 46
FEEYA By Positve 705.83 706.25
318.2 46
) 174.9Y -34
A= Negative 318.36 317.02
131.0 -38
R S
# 2 dAARstEIgE- AR BAL 99 S4o| LR REE)
B o] =3} s e A o] =& Yol Z=olluA
(Ionization (Precursor ion, (Product ion, (Cdlision energy,
(Compound) (MW)
mode) m/z) m’z) eV)
o}&e}541 By . 0
. Positve 329.1 330.1 301.0 33
Wt 2
olFe}EAl By ,
- Positve 331.1 332.0 303.2Y 38
WrEEEZ
0]—%3}-5:'—/}_] (Il
- B Positve 345.1 346.1 257.1" 38
WirEEEd
olFetEA Gy
- Positve 3471 348.0 330.0" 37
WiEEEd
D A ko] &
% oA ARPlEIYE $AZA D 2 Adoled ti AgEAle BAx

AHzkow WYstel AT & 9o
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FE dZ2ufE I

100% 6.97
80% -
60% 4
40% -

20%-

U%nr T T T T T T TI T T T T T T T
00 1.0 20 3D 40 50D 6.0 7.0 B.0 90 100 11.0 12.0 13.0 140

@: ofFe1E4 B, 312.97/285.1

100% ~
80% 4 ’
60% |‘
0% ‘

20% 4 I|

0% . | : e e

S =1 = T T . T
00 1.0 20 3o 40 50 a T0 8.0 9.0 10.0 1.0 120 130 14.0

[=2]

®: ofF e} 54l By 314.97/287.0

100% - 8.

80%

60%
A0% - ‘

20% 4 |

%X ' . . ' r Ty . :

©: oFZekEA G 32896/199.9

100% 6.11
80% -
60% -
40%-

20%

.| 1§
U% LE T T T T T T L T T T T T T B
0.0 1.0 20 30 40 5.0 6.0 70 8.0 90 100 110 120 130 140

@ otZek=41l Gy 331.10/189.1

100% - 8.96
80%-
60%- |
|
40% | ‘
20% p
u%nl L I T 1 |l 1 U L) -llll- | I | | 1 L]
BE © 10~ 280 38 C Ak 5O D 70 ° BD: 98 108 015 19D 430 4AD
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®: 23gEA A 403.97/238.9
100% - 775
80% 1 1
60% 4 “
40%
20% - |‘
| I
B%I L T T T T T T . T T T T T .-T T
00 10 20 30 40 50 60 70 80 90 100 110 120 130 140
®: FEUZ By 722.27/334.1
100% 873
80%
50%
40% |
20%
u%nl 1 13 ! 1 LJ T |l 1 |ILI 1 1 1] 1] 1
oo 10 20 30 40 50 60 70 BO 90 100 110 120 130 140
G: FEUY2l By, 706.25/336.2
100% 9.17
0% ‘
60% |
40%+ |
20% - [
0%. T L] T T T T L] T 'JII_ L) T L] T T L
1D - 20 30 49 " b0 60 70 _ BB 90 400 .#0 £20. 30 140 150
@: A Zd+= 317.02/174.9
@: o}=ETHEAl By, ®: oFEEEAl By, ©: ofEetEAl Gy, ©: oFEeEAl G,
®: eagt54 A, ®: FEYA B, ©: FEYA B, @: AEd =
a9 1. X% AZRvEIH oA
Ab AAAAE
o] xRo2 Ao RFEY ARvtEING] Ia HFE A EAolEo=z AlY
Ao FFo|E4AE Folsy, ok F=&d Al g 2L

21 S o] A Fto]2(precursor ion) %
A o] &(product ion)o] AX|slodol slar, EE Ny Alg S Aol WHg-A| 7] 9
+ 3}

H] & (response ratio)S Hludle] 7 H]&o] + 20~30% ool A Uxslo]of shu},
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9] ¥ % (ng/mL)
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]

o 19 33 (mL)
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9] &% (ng/mL)
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Vy

Vs
Vs

9] &% (ng/mL)

oA

Is1
pul

C: A&dolA

3] (mL)

3] (mL)

(2) ¢, TEF

]

AN F& A

A

d

St A= (g)

C: A=

o] 3] (mL)

9.3 t}o]
9.3.1 Al

CRE

A%

Els

/8l A FEA 7 (GC/HRMS) ol 9

932 7| A Azl E 18

oF
R
ojo
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Eiasg
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71, A ALz, gazel A
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R EE
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=
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2 ICL 5

=
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3} BChy

dl 17
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FEAL 5C,»,-1234-TCDD 2 ¥Cy,-1,2,3,7,89-HxCDD

g
o
i~

JJo

DA ARV E I 2/ )

% 2 (Internal standard solution)
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=
=
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=

7} sk

F7] ol
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o

olo

22!
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!
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2 grsolok

% 4 (Precision and recovery standard)
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cAYaEnE 2198 28712 (100~200 mesh)S HEFEZWELO R A

s

}f of

S
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oF
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7) A2 7HA

180T A 1A]ZF o]
8) 2Hd Al 71 A(30%, w/w) -

A

272 100 gol
A I 100 goll 1 N 28l ER 30 g

Al
=

So] o] A&

5
T

ol

KeN
=

A7

3

A

9) 471

10) €714 &Frn  600TCAlA 24413 o]

A& 11 mm, Z°] 177 mme] AA& ZHA (474 15 g, 9714

A

)

A g

%

=
3

11 mm, Z2°] 177 mm2] AAE& 2 (A7 LFvy 125 ¢

de7HA 2 g, AT 4 g9 &M=

12) &5t

=
o

KR
=

=
=

D QFA]

44

11 mm, Z°] 10 mme AAE ZAH[R% 7}/ FE (celite 545-AW

=
=
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e

e
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o

A IARE ol

°] %400 C ol A
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=
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2k = 31, v/v) 300 mLE @o] 18413k o] 4

ZZ 2 e
&

=] E‘]

k3
T T

H7hste] wol

= o)
V_‘E;é]'é‘

2]

e

g

- z
L

|

59

]

A

g

A

AJr

ol
-
o

b
gl

o
Bl
N

o

olo

el
!

3

O

o

o
TR

=0

2) FXA

N
N

Ay
dr

-

ofp
o

Ton

W - Wy

_35_



thAl 34 3 mL

=
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0.04 pg/gel
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(Relative Response : RR)
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All AZI
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4) 7+& A% (Response Factor)

I
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ZRvlEIYR o R YH

o] o
-

FEARRE

& %

24

A

#&AT(RF)=

B

o] 12} Fi 24} Aleo]

(Als + AZS)(Cis)
(Alis + AZiS)(Cs)

g

3]
RF

ol
A
o
K
IH
Ho
o)
X
o]
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2|
olo

N
oy

-
oy

R}

kel

of ofsf

Al
2

d5ge o

=
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X 100

(Als + AZS)(Cis)
(Alis + AZis) X RF

9 FE(C)
Ci (ng/g)
Cyx (ng/g)
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=<

A},

2) 5457} #(Toxic Equivalents : TEQ)S. & 3+
2 &

AL

1.

Ais, Pos 1258 5788 BEEI(YC, SEANY 1R E= 2R}
Aetol o] M3 oA

Atis, Ags  UEBEBA0] 17} Ei 27} el 20] W3 WA

Cis TURREEAC FE

RE U A

G YA APg e BEEA 71 BCn 5EAY 5=

Con VIR 48 398 2589 BE
R
ool 7o = AojA ARWE AN A= oust =AXANAE T2 1T 1
5 A7t AR sholof st A G Ago]2 2709] o] & A7) Bl & F 2~30] LERE o]

s
2kl diske] £15% olujelojef Fhrt. w RE A% ol R (S/N)HlE 25 Kk Aok shu,
AEE PCp 2 CLY A= 108G Aok gk

(pg/g fat) ) (A + A2)(RR) . W * 1,000

Ain, Agn AR AR TVSEES 1A} B 231 AE0]

An, Ay DA 9F Ao OgsHe Algo] AVHE PC, &
=) oiree] 1A EL 28k AE o2l [

ks

G PARO] A7bE PC, BEA EEEHY Bk
(pg/mL)

RR s Fdgas

Vex D 2EH(mL)

W P RZA1Y FHe)

}1\_]:
NF23E tho] & TS (ng/g fat)o] A5 ke 7F BA ’ = o
= =4 5745 (Toxic Equivalency Factors: TEFs)E #3le] o] A4S A5 b
(pgTEQ/g fat) o= &t}

{0

O

=
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PCDDs s ol A PCDFs dxr ol B
2,3,7,8- TCDD 319.8965/321.8936 | 2,3,7,8-TCDF 303.9016/305.8987
1,2,3,7,8- PeCDD 355.8546/357.8517 | 1,2,3,7,8-PeCDF 339.8597/341.8568
1,2,3,4,7,8- HXCDD 380.8157/391.8127 | 2,34,7,8-PeCDF 339.8597/341.8568
1,2,3,6,7,8- HXCDD 380.8157/391.8127 | 1,2,3,4,7,8-HXCDF | 373.8207/375.8178
1,2,3,7,89- HXxCDD 380.8157/391.8127 | 1,2,3,6,7,8-HxCDF | 373.8207/375.8178
1,2,3,4,6,7,8- HpCDD 423.7767/425.7737 | 1,2,3,7,89-HxCDF | 373.8207/375.8178
1,2,3,4,6,7,8,9- OCDD 457.7377/459.7348 | 2,3,4,6,7,8-HxCDF | 373.8207/375.8178
1,2,3,4,6,7,8-HpCDF | 407.7818/409.7788
1,2,3,4,7,89-HpCDF | 407.7818/409.7788
1,2,3,4,6,7,89-OCDF | 441.7428/443.7398
%2) ofole] WA olBL T 2,
PCDD = Polychlorodibenzo-p-dioxin
PCDF = Polychlorodibenzofuran
TCDD = Tetrachlorodibenzo-p-dioxin
TCDF = Tetrachlorodibenzofuran
PeCDD = Pentachlorodibenzo-p-dioxin
PeCDF = Pentachlorodibenzofuran
HxCDD = Hexachlorodibenzo—p-dioxin
HxCDF = Hexachlorodibenzofuran
HpCDD = Heptachlorodibenzo-p-dioxin
HpCDF = Heptachlorodibenzofuran
OCDD = Octachlorodibenzo-p-dioxin
OCDF = Octachlorodibenzofuran
2 @ AR5 % FHA WA 4 E A
A EAH]
M | M+2 | M+4 | M+6 | M+8 |M+10 | M+12 | M+14
4 76.5 | 100 | 48.7 | 105 | 09
5 615 | 100 | 650 | 21.1 | 35 | 0.2
6 512 | 100 | 81.2 | 352 | 85 1.1 | 0.06
7 432 | 100 | 975 | 528 | 17.1 | 3.3 | 0.36 | 0.02
8 338 | 87.9 [1000| 650 | 264 | 68 | 1.1 | 0.10
3. dadAte] wE AE o] 9] o] Z2Ql o] &H|
gaanel | TR EEED oy ﬁ;l%wm
47p» M/(M+2) 0.77 0.65 0.89
570 (M+2)/(M+4) 1.55 1.32 1.78
671 (M+2)/(M+4) 1.24 1.05 1.43
671 M/(M+2) 0.51 043 0.59
77h (M+2)/(M+4) 1.05 0.88 120
77R M/(M+2) 0.44 0.37 0.51
87 (M+2)/(M+4) 0.89 0.76 1.02
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V2 31C1,-2,3,7.8-TCDD A 9]
2 13C,-HXxCDFo| ¥k A &
3 13C12*HpCDF°ﬂ‘ﬂ' ;51%

=5 7 A= (Toxic Equivalency Factors; WHO 2005 TEFs)

b
WS

Tho] &4l WHO - TEF
2,3,7,8-TCDD 1
2,3,7,8-TCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDD
OCDF

- ©
(an) o
(US]

—_ = = = e = = D

o O
_ =

01

I R - R =T =R = R R R I = =)

94 &2 93] =4 (PCBs)

MEe) el g A9 01 FFE 0.1 QU b AAlel Aelel wel AL AL

A B2

942 71AARvE 28 =/A R4 7)o o3 A

7k AEH A8
ofF =9 ZEdgndAld 7E AL A&t

A dE
o7 7HARE HY £&U FEEA B 2AWE FE2I F FE2EAS 55
03 A7t A9 o2 AAst VAAZrEIHZ/AFEAV|Z EEdsnad 7E
< B4 g

|=

N2/ AFRA S AL
2. At @ Aol

S
O>”

= F(A00C ol A H A TAIZE o] 2 A)

A7 1 AF 25 mm, Aol 550 mme] FAE& Ao <27 1>¢ o] o}
H 1g TAAYNA 1 g @718487H2 3 g, T84 2 1 g, At

AR A 5 g, TRAYNE 2 g, FFINMIEF 2 g9 AR FHE A (= o9 F
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* Ballschmiter and Zell H3: PCBs9 7+ #ld 189 94 A= UrE}‘ﬂi H3
9 WEEZLY :BCp B4R @ ZYPanad 759 = =

10) 234 448 BFEY :

DAEAGES 2 g
4478 28
AgaEsa 5 g
F4AeIA 1g
A714A27Ha 3 g
44778 1g
SATANUES 1 g

2 ‘617}7”(30%, g/g) /4 A7H2 100 goll 13k 4k 440 g5 WL T LdsHA EF

A3t gd B &S ) H= WA RS 8551

cpolop ajm, 98715

B Z8 430 # 9 (indicator PCBs 7%)¢] +&32

E5A BZ His”

39she|H2 2,4,4'-trichlorobiphenyl 28
4 3tu| 2 2,2'5,5'-tetrachlorobiphenyl 52

2,2',4,5,5'-pentachlorobiphenyl 101
5@ztu|nd

2,3'.4,4' 5-pentachlorobiphenyl 118

2,2'.3,4,4' 5'-hexachlorobiphenyl 138
EENE

2.2',4,4"' 5,5'-hexachlorobiphenyl 153
79ste|HE  2,2',.3,4,4' 5,5'-heptachlorobiphenyl 180

1
e
N
5t
il

/mL 7} = A g

=

Thdel s The| <& 2>9F o] EF

o
N
e
2

3} )

= -
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A ol Ae] F&= W(0.01 ~ 05 pg/mL)&E ZA| %

as

5)

o)

&

|
0

olo
N
I

oo
TO
NI
T
o
TH
o)
Ay

—_—

s

o
!

2l

22!

CSs
0.5
0.5
0.1
0.5
0.1
0.5
0.1
0.5
0.1
0.5
0.1
0.5
0.1
0.5
0.1

CS
0.2
0.2
0.1
0.2
0.1
0.2
0.1
0.2
0.1
0.2
0.1
0.2
0.1
0.2
0.1

(91 pg/mL)

CS
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

CS
0.05
0.05
0.1
0.05
0.1
0.05
0.1
0.05
0.1
0.05
0.1
0.05
0.1
0.05
0.1

CSx
0.01
0.01
0.1
0.01
0.1
0.01
0.1
0.01
0.1
0.01
0.1
0.01
0.1
0.01
0.1

BZ ¥
28
28L*
52
52L*
101
118
101L=*
118L=*
138
153
138Lx*
153L=*
180
180L*

€9 (Calibration Standard Solution)

A2 %% (Labeled Compound, “Cys) W

3get vlmd
4st vlHd
548} ulmd
6d s} vlHd
7948} vlmd

Ry

3

F999

PN

N
o

=<
0

oo

st

ot A

of # et T4

al
=

A} AL

[e)

=

"H A5 % 10g

Az Aol SR AAR e

3}

=

o) 3

o

0

Ho

ol

°

300 mL= 18~24 AJztF &<+ A

o

"W

B

T84 A 10 mL7bA] 7t w5

2) AA

3 7F 1 mLY

=

[}

34

AF 150 mL=

2F 100 mL= &4 514

ot

—_
o

mr
IH

i~

N

st

ul, A

al

A

_42_

al

a
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Ao

:DB-1 (60 m, 0.25 mm LD, 0.25 pm) =+ o|¢} 55 o]A9]

7h A4

1) 71AZZvtE e



o},

) FPF2%:280C

o) A5 250 27 2% 100CAA 15TC/24 H&=2 200C7HA] =55 dsAlA 323t
FrAlstaL 2T/ v&= 250C7HA s AlA 53 A thg 5C/E9 H&E
300C7HA] FEAA 33t Fr =] gkt

2}) ol 5% 7k~ (carrier gas) B % ¢ AH(1.0 mL/E)

ul) AW splitless

) = ) = 1.0 ul

2) Ao =1

ExMole o] 24|
E &7 BZ W5 M7/ (M+2)" =
MY (M+2)"  (M+4) (M+2)"/(M+4)

N 28 256.0 258.0 Lo
EI_ H E .
= 28Lx  268.0 270.0

52 289.9 291.9

443} 0.77
52L* 301.9 303.9
101 325.9 327.9
118 325.9 327.9
5Aztu| g 1.53
101L* 337.9 339.9
118L+* 337.9 339.9
138 359.8 361.8
153 359.8 361.8
6z}l nd 1.23
138L* 371.8 373.8
153L* 371.8 373.8
180 393.8 395.8
7@3tu g 1.02
180L* 405.8 407.8
L+ 29942 23kg (Labeled Compound, ®Cyy) WH-Z=E2
A E
f1e] A Aol AP LA AZnEIRALS 7} 9AE BFEde e 2 Y
FRTEAY Ao HEE A vlud wf dx|steior s, 45 A o] 279 o]
LA 7] B&E(M/M+2 38 M+2/M+4)& <F 2>0] vebd o] 2o tfdte] +20% o] uo]o]
of gttt
JFA S
HEFd A8 27899 247 2429 Aadd(A)d WFEFE4 Ha32Wd (Aol
gk H[AJ/A]E YHO 2 st v w49 §5&8 XF5o= 3o fd&ddE AAdstar, Ald
GHo A dojzl ZEldsrude] yadA 3 W EFE4A Y] WA [Asav/Asanis] & Y5
of gdste] Z+zte] Edsirldld w2 & AAsE & 7F9 ZEdenAd 7Ee &S &

ﬂmi

[e}
3l #Hd 7% (indicator PCBs

AL
n&



ZdehEEd 5= (C, ng/g)

Ao

5] 551 (mL)
Ms Al 2 A212Heg)

p

2C;

Ze|geulnd 75 5% (ng/g)

gt de] 5=

X
=

FE= LB

Ci

(7 =PCB 28, 52, 101, 118, 138, 153, 180)

ol

= O
o

73 3

ol

Gt

=0

H

RERE R EE

|
<

9521 A1y

oF
oA
oo
®
sl
oo

7F Al

2]
AR T BAYEEES NN-trd

o
xr
R

T

-5(91, v/v)¥}

Fofvtol =

Ry
fn il

AAZvE T8 Z-

ol
ol

1l

S

7}E 2] A (solid phase cartridge) @ % Al

- X
N_.o‘UFﬂ.o

oy

b},

%= 7|(HPLC-FLD)E A&

4

3
— ¢}

Z

A =ZntE 18

)i

1 e

S = R ol =t A A

1) &uj

1Ho

A

2ol w497 1 g2

3T
=

3) Z=A = e Ag7 7tEA:

s
o)
Hjo

F o 2o’ #:(PTFE, pore size 0.45 pm

=
=

)2

E

E

Z]

el

84

4) 9t o] 7} %] (membrane filter) :

ks
pud

o] 100 pg/mL= St}

SLAEY EH

3T
™

5|
pud

o OMMEYUER 3o 100 pg/mLE gt

ke 3
=

ML 5~15ToNA A}

o
N
=]
il

o

3

ojtfel AH-E-
A

o]
=

3l 30

Fol A%

S

o,

o

§]
Fol opA Y]

5]

TR

sl 10~25 ng/mL

| EHEHS AHE
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E

22!
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il
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o]
il
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9) 7IepA ¢k B E= o9 5% A
vho Al g g e A

1) F=
AA 10 g& AL Dol Wy EFE N 1 mLE H7bskar 4 100 mLoll s5o] &4 Zuj 7]
(D)ol %713 NN-tHEEEFolrto] =:5(9:1, v/v) 50 mLE ¥o] &5 4 & AX 3

T2 Tws A7l F NN-tH ez Foluto] =:15(91, v/v)Eg ZEste] bE &

MNZw 7| (D)ol &0t} #A4bSo NN-t e e ZEolrto] =:15(9:1, v/v) 25 mLA S il
1} #Zo] 23] wZFolste] NN-HHEEFovfo] =591, v/V)T S HO“ZWV](H o 3
Atk o7le 1% FAYEE €9 100 mLE 2ol 43 2k 50 mLE ¥ 5o 42
T AA et & T3] A F AAMNSS EAZ I &t NN-t e g
Fobrtol =& (91, v/v)Zol 4tk 35 mLA S ¥ 918 2ol 23] HEo|ste] IqFTE 9
of A ZW (M FHTh & 40 mLA S ¥i 5o 42 §F A3t T8 T3] &
YA & =352 HE s 2245 23] HEo|gT o] INFTE FFIMUHERF F 15 g&
H2 oA F ARRSte] Yo #tsk % 40T o]ste] A e (Ee Hi)E 53
°F 2 mL& 3%t}
T2) H-HFZA] FEE7F ges] glE wj7bA] FEe WA AE fFA s ok stk

2) A
ZIEYA = v gF229 et 10 mL 2 A 20 mLE TAHE 293 2~-3929 &%
2 FEAZ F ALY 243t FtEA G 9 w5HS ¥ 45 mLek FAakY
FEZZUEE, v/v) 16 mLE2 247 23 2~-3W0 £ 8547 F o] 595 4
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4 Fr ¥
P e AT Teme (e

=% (3-MCPD)9] AZwtE 13 oA

4 N4 2Tk
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L=

3-M

hyA
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A AT XY NE 2

)3t

5

3-MCPD-d,
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—

=
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9 o R doly AP gHe ArvtE U] 7t vaZ FFELAY gFEEE £ Uy
FEEH] 93 vF 5 AXHretention time) ¥} HlaLsle] AX| AR5 gl etrh A g E oo
50l m/z 253, 275, 289, 291 2 453¢] gRlxojof a1 5ol m/z 2532 275, 289,

291 2 4537F 470 ¢) ¥k 7] 9] H](response ratio)ZS 3-MCPD ZFE 29 EXJo]& 71 ¥Hg
A 712 nvle} vlaste] 271 o] el Hk-gAl 7ol Hl7F + 20%°] ol A A x|k oF Skl

of. A e
AR AT 2404 ol NRATHE W) roly i v 2w o] we) 4
.

AR A Adojx 3-MCPDY m/z 253 I A A (Ag) HWHFEFED m/z 2
(Aol bk H[A/AlE YHSR 3la T EHY S XFo=2 oo gx54S 244

ool WA B [Asan/Asanis]E Yol tifste] 3-MCPDE & AlAkgHt
Ast A E &4 3-MCPD ¥ A4 4

Asan @ A @82 3-MCPD ﬁ]ﬂﬂd@

2) Ak
3-MCPD% % (mg/kg) =M x D x 1 AV L
S 1000
M: AZFAoA Artd 3-MCPD9 %% (ng/mlL)
D: ZA Alg-g b gk =24 A}%é& A& el 1
S: HAA AHF (g)
Vo fFeAsl HA oA AFESE Al g 8ol B3] (ml)
% HVPY ¢ FEIHS A5t AxE 7|02 BASI ALksit

0.7 Webyl
97.1 AFA =
01 HEUW 011 QurAH 7h Fo| AR FEA ALG B9

s

9= sk
972 IAAZvIEIYZ-AF
VAP L= RS S I R RS

M

b
N,
=
@
=
=
v
1o,
rot
>
oo

BAE 71F HEA AgW
U 249

As F BAUAEAS HEYEY - 26050, vv) §AOE FF, et ofE Fole

RS Aol A F oA zobE oA A (LC-MS/MS) 2 A gk
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=
) dAazntE T Zz-AZF2A 7 (LC-MS/MS)E AHE-gHt.
2) AL FFEYA AEAZI(ESOsH)E 2Ee b Gol2uskeA] JFER A 24 Oasis
MCX(150 mg ¥+, 6 mL&) E= o9 53 3
gl AloF @ A] o
1) & AAAEETYZE E= o9 T3 A
2) = 32k AT e ol¢t w53 A
3) oY Ayl ¥5F 10 mgs FHSY 01% EZE4Hformic acid) - oFHEYEZ(5:95,
) =8 o] g3 100 mLE o},
4) 8 xFYAS 001, 002, 005 010 ¥ 020 pg/mL =71 H%EF 0.

(formic acid) « S EYEZ (595, v/v) =& o7 3|Aste] e 2448 F-8d0

2 FHAHEA] A 7.

5) 0.1% >~ 5%Hformic acid)-& 9. 54 formic acid) 0.1 mLel &5 7Fste] 100 mL=Z o},

6) 4% & %H(formic acid)-&<Y: E%‘*&(formic acid) 4 mLel && 7Fste] 100 mL= st}

7) 0.1% EE2AHformic acid) « SFAIEYEZH(5:95, v/v) &8N 0.1% > 52Hformic acid)
&4 5mLel ofMEYEZ 95 mLE 7}ste] 100 mL& gkt

8) 0.2% Tl eolrl 3 ofMEYE™Y &4 ffo dolvl(Diethylamine) 0.2 mLel o}A EU]
EZS 7}ste] 100 mL= gk},

9) 2% HollEotrl Ff ofHMEYE™ &d: todolwl 2 mLe] ofNEYUEHS 7hate] 100
mL= 3k},

10) 20 mM ZEARI T & (ammonium formate)§ 9: EEAFQFE & (ammonium formate) 1.26 g
S =9 =9 1,000 mL= gt}

11) 71efAl ek 55 E= o]ef 553 4l

ah Al g o] 24|

o

D =
AAE E43 F AR 1 gS AYs] Do} Zejzadd AdAZ e Yt 7] =
5mLE 9o AAE FaA F oHHAEUEL 5 mLE 7heke] AstA £59 A 30%
B Z2v A o AAEE(2,600 xg, 10§t s s FHste] 045 um W EH <l
THE o33 g FEHor (s d Fol 2EH s FF A= 31 F
o] I3kt})

2) AA

ng] olHEYUER™ 5 ml, 4% *E4Hformic acid) & 5 mLE ez £ FA 314
AAE FLER A Y 4% 25 2Hformic acid)-§Y 3 mL 2 FE4 2 mLE 34 T4
olF TYE o8&t FEAZT 0101*1 oA EUEY 5 mL, 0.2% vl dopyl gt of
AEUEHEN 5 mLE A= & F 7tEZA e Holdls &45 AGHEZE o &
sto] A AL 2% el Holwl & ol EYEH LN 4 mLE §FAZIth 7FER] A Yo
ol &AM G ZE o] &5t s EEAA EE5d I £ 1 mLE
4 mL vlol&(Vialell #H3ste] 50T dAE Aagk & kFEdd 01% 25
acid) + SFMEYEZH((95, v/v) €FE&H 1 mLE 7tste] 5 AS AlF& Ao
uf Al 224}

1) ARAZwlE Tz Bz

™

_O‘L
R
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7} A4 HILIC S1110a(21 x 150 mm, 5 ym) E+= o]¢} 53 A
W) ols 4 A B B &9 s e wep ARESh
ol 57 A 0.1% JE’\Hforrmc acid):ot Al EY EH (5:95, v/v)
ol 54 B 20 mM X &4t EH(ammonium formate):ob A EY E = (50:50, v/v)
Al THGEE) o5 A °]5%4 B
0.0 100 0
5.0 100 0
10.0 25 5
11.0 25 6
13.0 100 0
15.0 100 0
) 2 025 mL/E
) FY & 10 uL
uh) Ae 2= 3BT
2) At 7I(MS/MS)9] =4

7h) o]&38} ®H: ESI(Positive ion mode)
1) Source voltage: 4.8 kV

t}) Capillary Temp.: 350C

2}) Auxiliary gas: @4

u}) Collision gas: o}Z 3 EE 2 A
H}) Source collision energy: 15~30 V

3) AH =A

[CRS A |
&4 Azt 2R Z-AFEA7(LC-MS/MS)ell FU3 F dojzl A=ZvnE
A el m/z 85 o] &9 ¥A Fo] T WAL o]fdte] HPFHS FA

%k}ﬂ]' 0.15 mg/kg

d

9l o= Aozl Al L&A ARnEIRYS] Jas FEE&de] WAl 9ae] HFE
Al ZH(retention time)@} H]alsto] Ux| of F-5 ghQlgitt A|F 8o SAdolo] ot it
2ol FRlxofof Y%Pﬁ HTrEA AgEAe] o] 27k WS A7IS] Hl(m/z 85 o] ugt
m/z 68 ©]29 W& response ratio)E Hluldto] 71 H] 7} + 10% ool A dX|stofoF g
=3

e R A e A2 o] 2
(Compound) | (Precursor ion, m/z) (Product ion, m/z)
, 85
el ) <
2 g ql 127 63

J
=
BAANET sLT A dojxl AP EHe] ArvtEIRCRRE m/z 8 o] =
o

el o] e (mg/kg) = C x V/S x D
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e % (ug/mL)
)

Qw0
>

973 A AzvpE ez oF A]g
7F o AJEH AL 9

242 71F A8 olslo A4F
SREREE
A 5 BAAEAS MRS - B(G050, v/y) §902 FE6n o Foleud
FAE gl AT F AAIREIN LR T4
o 4

D dAazntE -2 R E51E71(UV detector) & AHE-HTH
2) AE FIE A AEAV|(-SOH)E zte A doludtgx] FFEYAZA Oasis

o
MCX(150 mg ¥, 6 mL&) T o]¢F 553 A
o}, AJek @ x| el
D gul: A azvtEa g mE olg 5@ A
2) #1324 AASF EE o} 5T A

3) EEAN: Wekyl EEF 100 mge Ashe] T ol &3 200 mLE I,

) EEEN EEANL 01, 05, 10, 20 L 50 pg/mle] FE HES Fo] Se] 545}
AHeFA AL Frgdo=z i

5) 4% & %kHformic acid)-g9N: EE4H(formic acid) 4 mLeoll &< 7Fsle] 100 mL=Z 3o,

6) 0.2% Holeolrl g f ol EYEZHE N o & oyl (Diethylamine) 0.2 mLol oA EYE

9& 75k 100 mLE g,
7) 2% tleldeln F% obEUEL G ooty 2 mLel ohAEUEDS shste] 100

mLZ 3t}
8) 7IERAI ¢k &5
vl Al 38 He] xA

AE EHTdF 5 A8 1 gs AEe] Dol ZYzadd A4 ddd ¥t 7] &
5mLs ol AAE #8417 §F oMAEYEY 5 mLs 7hste] AstA &5 413 302
2SI A g 9 E (2,600 xg, 108)8ch A5 AS sk 045 ym WE Q]
dHE A3 AS FEH0R FH(sd Fo] ¥ s B¢ A= &M +
o] 7}-gkT})

F1) =9 EFoly 24 & FAY ASde JAE B AR5 5 gs AEs At
F = 10 mLE 7leteo] 841713 ofMEYEY 10 mLE 7He & d7]9F 2ol 2539 31
o, dAEe 9 o gt

2) AA
g oA EYEH 5 ml, 4% ¥ &2 formic acid) €9 5 mLE A= S8 430421

AL FFEZ A A 4% x5 formic acid)€ 3 mL ¥ FE9 2 mLE 7 U3}

}-J
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F¢ o gate] FEAUT olofA pHEYEY 5 mL, 02% HlEeb # o}

AEUED LD 5 mLe 22 £ & 712 Ud dolgs fa0S 7lapH T o] &
stol A7k 2% tel Dol s ol EUEL G 4 mLE $E A7k HEZA Yo
Jolgli= golo et 2 o] Lsle] PAHE] £2AA LA Al £ 2 L
4 mL vhel(Viahel Fste] 50TelA da2 Angh & Aol & 1 mLE 7hske] 9l
Ae AldEdor g,
=] S s Bt
D Az ZeiE o] B2
7h A7 Cig7l 4% (46 mmx 250 mm, 5 pm) £ o9} F5d A

) olsd %%B‘Oﬂ - oA EY EE(85:15, v/V)
X8 :r"?i}‘]‘ 192 g3 S A ZAYEF [CsH7O3SNal 2.16 g¢= 950 mLe] &
o lﬁol—’ TFASUHEFRES AFEste] pH 3022 & & 5& 7lete d&S 1 L&
Ela=3

) HE97: 240 nm

2 % 1.0 mL/3&

nh) F4 = 10 ul

2) AEA 24
ETEAES A AZvEDY ] T & dojd ARnfEIHN] I3 o] EE W
A& ol gt AFHE Ad gt
Ab BAAIE

EX

=
9 2o ol A@Eels] ARvEIYY YAt EEEe] Behyl V=9 v g

Al ZH(retention time)¥} H|ulsle] A x| o] L= gl ghr},

Ask 7oA dojxl A8
TE adds A digste] st
1) Alak
Aenl o] FekHmg/kg) = C x V/S x D
C: Aol e deivle] w5 (ug/mL)
Vi AlEEN e HE ¥A<mL)
St AE AN FH FHg)
D: Al

SEE BRSNS
2}, &0l A]
0.7.2 o)A b w1 e 3 A 7| (LC-MS/MS)ol ol @ A% AL BN EE 974 7|
Aa vl e mo A g ve] o BAAY AL AHAEe] wet A9 o Bepwio] 3
Q%] ofe} G},

r_{

974 A A ZvhE A Z- AR A 7o 9% A
REEIEE D

B4E 1F A8 ool 4%
w24 e

Ai % BANAEAS PIREUED - RG0S0, vv) S90% 2351 o2 FolLuis
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A& A&t ARG & FEAFANA 7 A AR E T8 A A 7 (GC-MS) = 24 ¢
t}.
=
D 71 Az e e 2 -d 74 7 (GC-MS)
a_' ,\] ok tﬂ }\] ol
1) 2589
9.7.3 A AmmE e o g AF g AloF B A 4) FFEHS AREEL
2) HYd: 55& A&
3) FE=AA HBSTFA)
N,O-Bis(trimethylsilyl) trifluoroacetamide (1% trimethyl-chlorosilane )& A}-83ktc}.
ah Al F g o] 2|
D F= 9 AA
9.7.3 A AZwtETIE e g AlF wh AlFE A A4 1) FF D 2) AA A e}«
THA Algste] &E A 0w ARG S
2) fr=A st
Zyzy wpol < (ViaDoll W2 the 70CAA Az A
A A FHBSTFA) 200 uLE B3 vHlE €2 % 707

-
011/\1 30 AR Ae AAAEE BT R AE &A= S

SR

7 A& DB-5MS(0.25 mm x 30 m, 0.25 um) e o9 5% A

) U 2% 250TC

) "HE7] == 250C

eh) A9 2 27] 28 75T 123 FA8ka 156T/29 vl&= 300C7H =528 &
SAA 283 A s

uh) o] 54 7F(carrier gas) 2 & @E (1.0 mL/®)

vh) FYHH: splitless

AP FhE 1 ul

o}) o]23} WH: EI mode

2h) o)&3k At 70 eV

AL A AE

9] o R Ao AlPGHe] ARntEIHNFE] Haes G0 TS F-8He] Al 1

A wF-F A {Hretention time)¥} Hlulslo] dA] of F-5 gkl

A g R EAolo] ofgf 39 o] FlHojof st FFE NI A& o] 27t kg

M719] Hl(m/z 327 o] thgk Z} o]2] ¥WES response ratio)E H|ulsle] 1 H] 7} +

10% ool A LA =] sFofof .

E A S o] =
(Compound) (m/z)
342 (M)
W g owl 343 (M+1)
344 (M+2)
327 (M-15)
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9.8 54

9.81 Al =
WEe ol 9 A 01 FF% OLL A, sk AAe) Qe wel 4@ A A
T2 gk

9.8.2 wirl A =

7]_ )\]t‘ﬂm z%ﬁ_ﬂé_ﬂ

A, P, AR R R BRI 2 99F GPE, AT D AR ARTE
4 g8t

v 29
FARE AAE 01N QRO 7be FEF F F3AL vk B o] FAbste] 1 A
ARAZFO = RE MU(Mouse Unit) s 73+ § o] & wiH]Ad 5o = 3ttt

Els
* MU(Mouse Unit): #5o] 20 gl vl$-2Z 1550 Algo] o274 3l 535 1 MUZE A
o] gt}
= A
) AAE 23 azvtEad 94 A e(100 mesh) 50 mLE ¢HAlE 20 mme] 2124l
FAste] AFEEAY e o9 5 AS AMEE ¢ T

2) pH 547t F& 259 pH 40, pH 7.0, pH 10022 %53} A7 A

FO

E4do) 3.0 mM @4HS 718k 1 pg/mlL T =71 =5 A g
&N 1L WaEgtsze o ghs 200 mLE %3 & 500 mLE
o) Fa1 FAATA] BER2 AT
4) 5 N 92k & 50 mLoll 94F 475 mLE 7}t &8 718 100 mL= 3$ko}
5 01N @4k 5N g4bs 52 50v) &Fo 2 A7 & 50 mLol d4F 0.95 mL& 7}ef
3 & 78] 100 mLE gt}
6) 0.01 N €4k 0.1 N g4bs =2 10w &0 2 3|4 At & 100 mLol 94t 0475 mL<
7bstal = 7Fsl 500 mL= ko,
7) 3 mM 94k & 50 mLel 0.1 N 94 3 mLE 7}8tal &5 7F8] 100 mL2 gk,
8) 0.1 N FABIHEFE N FASUEF 040 ¢& 5 718t =<0F 100 mLZ o
9 7Iet Aok 55
ah Al g o] 24

D #AAe] &4

|

¢

g olgel HES &4 FrhGhFY A A4S du gy =

Gl BE A0 % Az A%E D) O AdaAL oFEE ABAALE o €

o % AES HEAQ0 meshel glof 5% Fot B W F wAs R #AsHT)
EE LI B ICE

NeE AFe A FARBHNEFA P EFAQ0 mesh)ol glo} 287 nP B

3 AAE Beld F udBI A FFS Pk o vlEo nhe 200 g o S

Aetol #AHD)



o oAF R YR GPE, AT D AF Az

AR QA U wEAY b de FAsE
2) *%

A AR, AR, AR L AGF F2Y

#2859 A4 100 g& v . =

o]t} 0.1 N 23 EE &0 pHE 3008 24t}

97 el 0.1 N FASIEF G402 pHE 24T o

18 e e 29 40, Edae 5

A7t 300 55 2457 EE 5 A0 m
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=
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ol
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S
A

9 o9dR ARE, AT 2 F AxeE
of 2o} 0.1 N 94+ 100 mLE 7tate] sl Fe %
of 25 mLE ®33te] pH 45~55% %A v} 29

u}
o) 3
e ZdHE AT E 100 mLE ZAHS AFHES &
= 1

=

£
LT

AR ESTER AR
1) ok
ICRA S £ ddy7l SAABE] AF 458 19-21 go] A4e FAL A§aT AHo]

AHESE k-2 25 o] &8t mhg-2A Tl s BA ST
2) Ad
AAEd 1 mLe 2vte] o] vk B2 el FARSEaL FAF FHE AFEEA O] AIES &
G2 7SS AFE Aledl= 3ukg] o] e -2 E FHeto] B ol FARSEe] X AA]
e ekt ohuk wpg-avh 58 ojujof] AbgE 9 578 Ao AlYEEE 845
AN S Rk B A Aol 01 N T 001 N g2k =2 pH 2.0~4.0 Hﬂl zxA et
o] AMg-3
AL A

1) CF(Conversion Factor) 4=

.

[‘

2

F#69 10 mLell 30 mM 94+ 10, 15, 20, 25 2 30 mLS 72} 7hate] 84 & gol(o]
o} & pH7F 2.0~400]0fokshu], 455 Fol A= Qheth | mLA S 22} 3uhe] wh§-2ao] %7

W FAFSFAL FAF FHE AFEEA Y] A 7S 2SR 7] 55Fo] XAFAIFO] 5~T Ao
7F H= &dlo wRE Adgit. Ad89E sk HUbE = 30 mM 94 S 1 mLA
sHete] Al w2 SARFENAES AXFTHETED 10 mLedl 3.0 mM 94t 25 mL=
3|k o] Melgl A9 EFE&A 10 mLol 3.0 mM @4t 24 mL, 25 mLL % 26 mL& 7t
e Nmzed | mL NS zhzh 10nbe o] npe B

& 1o o gk AAA TR mE MU 3£ 20 9§ vh§-

<ol U’}E MUE w3 B MUES T35k, o] RAHE MUES T4as 34

m

29 2 3
E—i‘r%‘?ﬂiﬂ MU= %t}
CFe 7 s xEF8& e CFE Hsto] 73t}
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2) CF& ol &3 npAd a5 Ait
AFEN 1 mLE vp-2e FARSFI Aopdd 1S 23S 7t vhg-29] XA LS 2N
B % 194 1 mL & MUE F3kaL, & 2014 7} mp9-2=AFe dist MUE BRAS & F
s FRHHFISHS T w 602 o) Aol whg-2=o] XARAIZEe] g MU+
0.8750] 8t &2 1H5).

CFel oh§-2A5S B48 1 mLY MUS F93e F3to) 1 mL3 ugel vhilg Aso
Le=eR

) Nye)
2 gAsta v Aol o9& #HA T vie|A dE5S Ikt
ke 9 = (mg/kg) = CF x X ARAZE H AT R A 93 MU x HE53])(mL) x 3] A6/
A =% g)
¥ 1. vl =9 A ARAIZ-MU 342 (Sommer 3%)

Sty MU ey MU ey MU
1:00 100.0 4:00 2.500 5:25 1.770
1:10 66.20 4:05 2.440 5:26 1.764
1:15 38.30 4:10 2.380 5:27 1.758
1:20 26.40 4:15 2.320 5:28 1.752
1:25 20.70 4:20 2.260 5:29 1.746
1:30 16.50 4:25 2.210 5:30 1.740
1:35 13.90 4:30 2.160 5:31 1.735
1:40 11.90 4:35 2.120 5:32 1.730
1:45 10.40 4:40 2.080 5:33 1.725
1:50 9.330 4:45 2.040 5:34 1.720
1:55 8.420 4:50 2.000 5:35 1.715

4:55 1.960 5:36 1.710
2:00 7.670 5:37 1.705
2:05 7.040 5:00 1.920 5:38 1.700
2:10 6.520 5:01 1914 5:39 1.695
2:15 6.060 5:02 1.908 5:40 1.690
2:20 5.660 5:03 1.902 541 1.686
2:25 5.320 5:04 1.896 5:42 1.682
2:30 5.000 5:05 1.890 5:43 1.678
2:35 4730 5:06 1.884 5:44 1.674
2:40 4.480 5:07 1.878 5:45 1.670
2:45 4.260 5:08 1.872 5:46 1.664
2:50 4.060 5:09 1.866 5:47 1.658
2:55 3.880 5:10 1.860 5:48 1.652

511 1.854 5:49 1.646
3:00 3.700 512 1.848 5:50 1.640
3:05 3.570 513 1.842 551 1.636
3:10 3.430 514 1.836 5:52 1.632
3:15 3.310 5:15 1.830 5:53 1.628
3:20 3.190 516 1.824 5:54 1.624
3:25 3.080 5:17 1.818 5:55 1.620
3:30 2.980 518 1.812 5:56 1.616
3:35 2.880 5:19 1.806 5:57 1.612
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3:40 2.790 5:20 1.800 5:58 1.608
3:45 2.710 5:21 1.794 5:59 1.604
3:50 2.630 5:22 1.788
3:55 2.560 5:23 1.782 6:00 1.600
5:24 1.776 6:01 1.596
gty My gty MU gy My
6:02 1.592 6:39 1.450 11:00 1.075
6:03 1.588 6:40 1.4477 11:30 1.060
6:04 1.584 6:41 1.443
6:05 1.580 6:42 1.440 12:00 1.050
6:06 1.576 6:43 1.437
6:07 1.572 6:44 1.433 13:00 1.030
6:08 1.568 6:45 1.430
6:09 1.564 6:46 1.427 14:00 1.015
6:10 1.560 6:47 1.425
6:11 1.556 6:48 1.422 15:00 1.000
6:12 1.552 6:49 1.419
6:13 1.548 6:50 1.417 16:00 0.990
6:14 1.544 6:51 1.414
6:15 1.540 6:52 1.411 17:00 0.980
6:16 1.536 6:53 1.409
6:17 1.532 6:54 1.406 18:00 0.972
6:18 1.528 6:55 1.403
6:19 1.524 6:56 1.401 19:00 0.965
6:20 1.520 6:57 1.398
6:21 1.516 6:58 1.395 20:00 0.960
6:22 1.512 6:59 1.393
6:23 1.508 21:00 0.954
6:24 1.504 7:00 1.390
6:25 1.500 7:15 1.350 22:00 0.948
6:26 1.496 7:30 1.310
6:27 1.492 7:45 1.280 23:00 0.942
6:28 1.488
6:29 1.484 3:00 1.250 24:00 0.937
6:30 1.480 8:15 1.220
6:31 1.477 3:30 1.200 25:00 0.934
6:32 1.473 8:45 1.180
6:33 1.470 30:00 0.917
6:34 1.467 9:00 1.160
6:35 1.463 9:30 1.130 40:00 0.898
6:36 1.460
6:37 1.457 10:00 1.110 60:00 0.875
6:38 1.453 10:30 1.090
¥ 2 vh$AF-MU BAE
w92 A F(g) MU uo 2 A F(g) MU
10.00 0.500 19.10 0.973
11.00 0.560 19.20 0.976
12.00 0.620 19.30 0.979
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13.00 0.675 19.40 0.982
14.00 0.730 19.50 0.985
14.50 0.760 19.60 0.988
15.00 0.785 19.70 0.991
15.50 0.810 19.80 0.994
16.00 0.840 19.90 0.997
16.50 0.860 20.00 1.000
17.00 0.880 20.10 1.003
17.10 0.885 20.20 1.006
17.20 0.890 20.30 1.009
17.30 0.895 20.40 1.012
17.40 0.900 20.50 1.015
17.50 0.905 20.60 1.018
17.60 0.910 20.70 1.021
17.70 0.915 20.80 1.024
17.80 0.920 20.90 1.027
17.90 0.925 21.00 1.030
18.00 0.930 21.10 1.032
18.10 0.934 21.20 1.034
18.20 0.938 21.30 1.036
18.30 0.942 21.40 1.038
18.40 0.946 21.50 1.040
18.50 0.950 21.60 1.042
18.60 0.954 21.70 1.044
18.70 0.958 21.80 1.046
18.80 0.962 21.90 1.048
18.90 0.966 22.00 1.050
19.00 0.970 23.00 1.070

D vhelAd sfso] e AmE A= 1T EgE AHEE A

9.83 AAMY =
7hoAlEW A8
ol wlj 5} F-of] A-§-3tr}.
L A9
olufufj Fo] #&S& FHete] #HE T wwgEE FE3 7F5slste] Dinophysistoxin-3
(DTX-3)E Okadaic acid(OA), DTX-1, DTX-2& A3t A|71 & AA|slo] o A = 22v}E 1
Z AR 7 (LC-MS/MS)Z B3t}
L= |
1) A AZwpE 12 -H FREA 7 (LC-MS/MS)
2) A" A FAE(Syringe filter): 0.2 ym &£+ o9} 553 A
3) SPE 7}E ] A Sep-pak Cis(6ce, 500 mg) £+ o9 55

ERRE R IRE

f
o

2

s BEF 2

h84

o]
o A

3) e Aok 5% T o9 5 A
4) EF9 OA% DTX-1, DTX-2 5% 2 Weh22 8318t 1 pg/mLo] 5= o,
EFQ9e da} 20T olatl A BHAT
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¥FE9 XY dS 0.0025 0.0050, 0.010, 0.020 2 0.040 ng/mL %=7F ¥ 25 WES 2
sjAdslo] HEA ZAdS 9 xEE Qo R Sp(ALE Al FASHH.

o] g A (2 mM 54 E H(ammonium formate) 2 50 mM Jgﬁ(formlc acid) < s+
3 &) 128 mg E5AFE H(ammonium formate) S A He o =< 3 ¥ E2Hformic

acid)(>98%) 1.88 mL <}

22 1000 mL H¥Zetaae] gAA7A 2e)h
]E)\l— Q_oﬂ B (2 mM 3EE
e

\NHU

SRR (ammonium formate)#F 50 mM 3 -54H(formic acid)<
SHF 3k 95% oM EYE %‘ﬂ.‘) 128 mg x 54 R (ammonium formate)S &2 Fo] F
HEet2=aE o835k 50 2 2 F 5 2Hformic acid) 1.88 mLe} 100% oFA| EY
EYE 1,000 mL §9 &g~ 394 FAA7EA A&
vk Al F g o] A
D AA] AH

3)

4)

5)

6)

v},
1

AA= iFJOﬂE‘Eﬂ §71el ¥ 10T otz A8t AEHsHA Rt &, Ad7|E
0] 100 g o]&e] H== A stofoF

=
Al
gL

o

B2 g7 RS sEte] Ae F AHuU7E AAG, Wi-o e o] EHS A A
) B N T 27 2L 3t} oy 7FAE ALY FES AL E o}y AU b
5 100~150 g9 Al&55 EFA (20 mesh)oll o] 58 &< 5 W & 7 AV 2 23}k

e

13 WEe 9 mLE 71le] wHbY|E o] 835}
(2,000 xg, 10&5)3Fe] 45 HE 20 mL 3] =2}
2 7bstar f1oh 2o o FE3e] 4g s of
Al lgs 2 A ¥ TAsge 45 20 mL

o
\]
(i)
tlo
Q1
(@]
rl
o
(o, ML
S A
9

2t

>
>

Ky
=

au?

o

>

H
o,
o
o
iy
n ol
m%

[ N PV (R |
2 ko
H b
2 !
M il
ox
of
Qe r
o
)
ro
v
o
B o
>
rx
N

i)
oftt
o
)
olr
et
=
o
e
=2

N
e
2
N
=
-
—‘Y‘—]‘
Do
o
Moz
4
>
ot
O
[
il
o
N}
[\3 O-l
o 3
g
o
ol
k=l
=
r]I.
N

T QO N
<
e
2
%
ot
= 0
o O
25

U
)

3k &< 25 mLol #2125 mLS 7Fste] 30%x3F WY § AF ] AFS A

=54 25 mLE 71ete] 3141k

LR

oD
ME
Ol

o
2

>
o,
ofo

2

b 89 5 mLg v WEeE 5 mLy TR 5 mL w2 7M7) AlFH g Cg 7IER A9
& S22 ﬂz“%]’@r/} o} 7]l 40% W¥r2 3 mL, & 3 mL, 40% WE-S 3 mL &
2 4 ZE o] gste] MG AAG & HEE 6 mLE §E¢rh &
A And gL WS 2 mLE Ags)ste] 0.2 yum A€ 2] ZE(PVDF

syringe filter) 2 33 A& A|gE& oz s,

}\] 3 =z 7<]—

o %) =1 iu}ilﬂ]z z7

7h A& CigAl Z#(2.1 mm x 100 mm, 3.5 ym) == o]¢ H53 7

m\l
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(1) ol A 2 mM &4 HF(ammonium formate)¥ 50 mM X5 *Hformic acid)<
-3 =
(2) o] &% B: 2 mM¥~EA R H(ammonium formate) @ 50 mM -5 AHformic acid)S St
5k 95% oMM EYEZH &4
AZHE) | o]5AF &9 A(%) | o]BA &9 B(%)
0 90 10
1 90 10
10 10 90
13 10 90
15 90 10
19 90 10
o) % 0.4 mL/+
2 Z2 2% 40T
mh) FY & 5 ul
2) A7) 4%
7}) o]23} "W ESI(Negative ion mode)
}) Source voltage: 4.5 kV
t}) Collision gas: ¥F =& A
2}) Capillary Temperature: 650C
% 1 dAFZZvEOYE-AFEA7] 248 3 5ol
PR - Aol (P*ﬂé‘é o] & - ?%Oﬂﬁx}
o ) O recursor ion, roduct ion, ollision energy,
(Compound) 7) Py V)
2559 62
OA 803.5 113 60
563 46
255" 62
DTX-1 817.5 113 60
563 54
2559 62
DTX-2 803.5 113 60
563 44
U g o] &
% 7} AJA o] &(Product ion)ol]l thdh AR A7) 77| 2AL AL 79 HAroz WA
sto] A8 4= glom AAEH HAol o]ele] Aol E A& e

3) A=A A4
ETE&NE A A2 vt E T -4 A 7] (LC-MS/MS
A o] Aol A o] e HWAS o]&ste] A
4) FEH] AZvEIHY
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A},

O 1 AAARvE T Z-A FEA I (LC-MS/MS)9] T+¥ A=ZnET1H oA,
(OA: 858%, DTX-1: 9.68%, DTX-2: 8.89%)

4N E

e ¥4 3 HEE A ¥aske

A x| slojof shu}, ok F A Al g o] Aol (precursor ion) 2 A A o] & (product

ion)o] dA|stefol shal, EFE A APE R A olZIF WS 7] S H| & (response
] £ W

ratio)& Hlalske] 1 W&o o A A A sfofof gt

Aol kA7l o] HlE FE W

o] &3+ REE A 71 9] B &(%) 581 £1(%)
> 50 +20
> 20, <50 +25
> 10, <20 +30
4N
YA G} SAF 2A0A Qol7 AFEd ARvETD o] WA WEE A 54
o2o] FFEN ALY uf AHFol2ol thet JA Fo] B WAS HIFH sl A
e},
1) Ak

OA, DTX-1, DTX-2¢] 544 3t v5 Aoz iRy 247 8t
Arbg A 5(0A)8] Fdmg/kg) = Coa x V/S x D

AAE A=(DTX-D9 & mg/kg) = Corx1 x V/S x D

A 3l 5(DTX-2)9 s (mg/kg) = Cprx2 X V/S x D

Coa: # A -3+ Okadaic acid®] &&= (ug/mL)

e FAK |
Corx-1: AZFANA 3 DTX-19 ¥ % (ug/mL)

Corx 20 H&A ]}‘1 T3 DTX-29 &% (ug/mL)
Vi AgEe A% (L)

St Alge] A A Z(g)

D: 514

2) 9.7 ek ato 7o) wek A4k Okadaic acid Equivalents)

ALEE OA, DTX-1, DTX-29] 549 S 7ZF 40 dldsts 545 74 (Toxic
Equivalency Factors: TEFs)® #3ta, o592 FAS 2 7lthe d 3 (mg OA T H/kg) =
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A o= WHO-TEFs
Okadaic acid 1
DTX-1 1
DTX-2 0.5

hoAEY Age
S8 F NF, ATl Aeu
U 249

ANa T BAYEEE =29 HDomoic acid, DA) % epi-=52]2Hepi-DA)S 50% vl &
2 golorg ZZ3 3 AFIaZuEIYZE =AsT)
S

1 A ZZvtE T2 2] M F 337 & 71(UV photometric detector)E AF-8 3T
2) AAAZeE T Z-FAFEA 7 (LC-MS/MS)E AF§-ghtt.
2k AJoF 9l A]o}
) oHAEYE™: dAgaznE g Ei= o9 F53 A
2) B: 32 AAF w=E ol B53 A
3) FEEA(B0% e &) & 500 mLol wWEe 500 mLE 73k}
4) 5% O EUEY Lol: Bo] So9l vAZg s olHEYUEL 50 mLE AW3] 3
st W3 B2 FHF 1 L7t HA gk
5 0.1% Eg]&F 2 ZolA| E N Trifluoroacetic acid) - &9 EZ]EFQ 2ol ELE 1 mL
2 433 Hstdq EZ HF 1 L7t HA ot
6) 0.1% EEFFLRGAMEAL i MAEYUEY & EEIFOFANEA 1 mLE 45
FAste] oA EUEZZ FHF 1 L7} HA 3o}

o

7 EE epi-EROMto] X3 EROIN HEEAS ALg etk alm, 5% ol M EUEY
golo] %ol 50 pg/mLrh WA Bk 2A® FREQAE Aol ol W wyg,

) EE g EEANS 5% oAEUED §Ho A ste] =7} 0.2~20 ug/mLe] 9]
b EES she] UH A4S BEsNoR Gl o e @A ol ZAl T FA
(F9) AHgach

uh g gole] =)

o
@ Ag Adgelow au, o g TANH gob A F FA(FY) AgUT v
A gele) FE} wob AU FEUNE Aol A HE W W2 ANHo] Al
s@rh
v A9

7h AR CigAl 29 (4.6 mm x 150 mm , 5 pm) T+ o9t 553 A
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ol F%7F 02~20 pug/mLe] W97t HE=

i<

S|
A

1.0 mL/&
0 35°C
L 20 ul.

v A& UV 242 nm
5% oM EUEY &Aoo 3

ANEYEZ &H(90: 10, v/v)

T =
T -
E o
= X
0
) o
- . N o
] f (] 8 f [ 8 [ [l 0] [ L) & " . fAI \VL
8 < <
,DI. m W 1 o
n)
" Lo ﬂT oF S
7o ] g N T X =
N Lo o SIS
Xﬂv 3 5 E ﬁi m
§E mw \w ‘IU_I ﬂ ‘Nﬂ X ~
g3 £ ' ,fw ot B Y oo
ﬂ.Ol ® | 3. J ‘m ~—
=) g ”m||l| m T - I W%
in o ==, T : G —" o &o ) \mr/o o
) | /fu Mﬁ \e o oo
oy /I P N ER
" W B R DX
fer ) R Ho IS
A < —~ ! N o Tor Mg
§ < X )
5 | m o g ™ ADn s T
o N gm T T
1 W 3, Gl 0 = 5 o
., @ M it = 5
m =t FL 1 «% * ° = o
v | K & T BB A
H .ml E X < i &o ,mwo =
% b3 m W L P B mm
o ) SR T ®
ML M ﬂ = T oy of 7 A ..
i ! : ~ o T MO 6 A
| n I I g
o 3 TR Y
J>AIL [] [] E3 E] E) [ W 1 Z.L \_IX_UIL wLK._
ﬂwo ] § ] m.r ) ¥ N O_ M_wr E.W [
ﬁu oy oo B
iy L R <
o %0 a e = o
N S A I _
_ g — -
~ 0 N

_7’I_
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B .
B R e

7hH A& CiAl 29 (21 mm x 150 mm , 35 um) =& o]¢} 553 A

) ol 54 0.1% EYEFLEAMEA Ty &9:0.1% EgEF LR EAL 3 oA
EYUEH §H4(90:10, v/v)

) o]&d F# 0.3 mL/+#

gh) Al 2% 35°C

nh) FJ 5 ul

Hb) o]23} ®H: ESI(positive ion mode)

A}) Capillary temperature: 500°C

o}) Capillary voltage: 5500 V

Z}) Collision energy: 38 eV

2}) Scan mode: MS? scan (Precursor ion: m/z 312, Fragment ion: m/z 266, 248)

7h AZFREA 7Y 771208 ARV HAgtom WAste] AMEE = glow, AAE
ol9leo] Aol ex HLo] yhFattt o, RS AT AP LA AHFo]2(Precursor
ion) @ AAo]l2(Product ion)o] dA|slojol i, FEE NI} AF gAY Ao
b 9Eg A 719 ¥ & (Response ratio)< Hlulsle] 1 H[&o] + 20~30% o|ufeA

A ofof g},

o] 23t W& A7 H] & (%) 5183 91(%)
> 50 +20
> 20, <50 +25
> 10, <20 +30
9.9 WAls
99.1 Al =
MR SR AR B, AR R, B4 39 5, - A%H W 5, - dF g

Z 918X 7] (multichannel analyzer) =+ 145 AZwty AE7]E A3
(standard radioactive source)®] WAls olUYA| ¥ Zo] st FHLLE AA
g Fo| XA} x5t THLAEZTEH UAE AFS

H
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—_
fito)

)
%@ﬁ
el

1) ATEAZvE
2}, AAZA

o

jruge]

2h) HAZE AARD F5 A=

o

T
il
Nfo
ize)

Nr
o

pa—

o

o

)

7}ste]

=]
=i

37%8&M)< 10 mL/L v &=

j

e 3ol

-
X

(

o

vzel

A

mL/kg, L Hl&= 3715k

Bl
c
o)
Gl

R
A

gt

7] ol A

SRS

7] A< wW7tA 105 9

S

b 24

_Zrl

PN
T

=]
=

bl 417 AR

°

2=

k<]
R

4N AT =1
L exw 33

-

hue
o)

wj7b=] etks}

ad7] =
A 4
= 94

=

Gk}
o
L 500C

=

=
Ox]

-

155
>

= 33tz

beA ZFa g 7Es st 1

[<

7h 2)8 7hH~whH7hA A e A A
9/]

3) 23HH

il
[mt

W

jruze]

I

ox

o FANZ AvE B

e}
T

oh) 23k

_Z?

ks

Z=E

) AAe] Ha ZA A 10,000

oh 7l

.Zrl

goll g A "Ll 7F 0~2

=
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o

ZA%Y, dask A9 SAHqNYR HYE g ==

MeV7t H =5 F37]9 A<l
ShstdE F
uh) Zb Adoel Ul$eh= U AE E T4 Y (standard radioactive source)S ©]
cige
¥ -& 7] (radioactivity shielding vessel) W 2] 7 & 7]l 7 x
5 A5t ~¥EHS Ad=r)

A vhebd S Z2eu Ao et EA0eE FANsEe HadAst fxste] 6%

=)

Hb) %

=

> T
2=

mlo

2) YA A E
7h = Do 7h~vh< gt
) dojd A ERS Fxsto]
BT 10.0802(2.6%), 0.284(6.1%), 0.364(81%), 0.637(7.3%) MeV]
MCs [0.569(15%), 0.605(98%), 0.796(85%) MeV]
MCs [0.662(85%) MeV]
oA zt M Fol gk ghebad H&'%H]%O] 7V 2 Aiq]ﬂxl(0364 0.605, 0.662 MeV)
oA o] 7] A WALE o] A7
) #AvbAlTFEE e SHE 74%1]54 Z2 3 L(7}00}‘34 TAdxAAY A FHeE v
19 (standard radioactive source)ol whg} G3kt}. o]u 571 o] Aol of 1 A

,4
= min

o

oAz FA
et &8 & Foto] oy et &7 AATHNEZZRE 7} A Fof gig b v
ZH&o] 71 & JAduyAd g ATass T3k
o 2t Aol A PASL e e HEDT
S 1
ABa/ke L) = T X kel
A7 WE] B WA
S: 7 So] gk b WEH gl 7bg 2 AU o] 7] Al
Sol AAT 52w
e oA M el AoAF LS
b EelUA ] el &
o EAARE)
SW: Aol 7
9.9.3 gyt FiEA 7] o3t FFEF AY
7F AlEE AL 9
&l%‘ %_ ZI%SPU, 2391_)1,1, 24()Pu /\]-E])—joﬂ Zjl%é}]:}
v =49
EFEFS o|2nd 4 52 ol&ste] AY Aoz Fst = d7] dRste] X1 Ao A
xAgE JAE71E ol&ste ¢dad WAk s S A
o}, A=A
b A 7|
gh Al 2 Al
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vl AA %
1) &2% =7k AA 100 g& B3] HAste] ¥aL 95°Ce] :Azx7]o A oF 3~10A17F A=
=
2) AxE AL 3R Y1 225 dAERE A 600CE A &E 222 3353}
AA AP 2 7 de AEE wEL 33 & =Y 3Ee] FAE SAH e
3) gstE S WApAPEo A F3] B4 EFste] AL Hol A2 Hytsit

D Als&d ZA4
AA 50 goll slFshe AZ-38 e 28-S EvAC FEs] Ao WFE=ALC P
S & A8 YolFE T FAE ZA3tE 8 M HNO; 25 mLE Z7F 5 95ColA H4 12
AlZE o) tE sttt 7hEE HAE A F ek dAbS 4~5%8 HUbs
2) A§l 4A
ZTFEFEE ZHd EFEFE 4% (Anion exchange resm)a 5cm(9.33 g) =ol7kA] T
gtk 8 M HNO; 25 mLE Addl H7bste]l 53 A2l § A3 x]of A5 A5 378t
A9S 3% A2t 8 M HNO; 30 mLE A|sfo] FAUNY vAE Al = A 7}
sto] E3 Al 7Y
3 F=
7h EFER 7992 FF
SFEFE Z4o 3 M HNO; 30 mLE =} &0 FHsH 9 M HCI 60 mLE
A7ped gefo] 3kt 0.1 M NHI / 9 M HCI €9 80 mLE Aol &A# 100
mL "] Ao Woldltt, o] §HS FFEF APLANCE 3t
4) EFEF A7
7hH EFEw A@&do] §1l HAE 95°CollA S HAaA 714, &Ho] vk Ax S-S
o ek AA 5 mLe 0.3 M Na,SOs 1 mLE ¥ 7Fste,
L) o] ks Fabshd g 384k 0.3 mLE H7hske] 95°ColA oF 102 w9 71 3}
oh) A=A oF 107 9 Wl & 25 4 mLE 3 7Fekar, 0.4% Thymol blue XA oFS
A% Hrhso
% 2o GAFT AA Sl o8 17 MQ/em7bA] AA S S/
2h) dEYolgel 1% HoSOss o83t pHE 21~242 A gkt
nh) Al @& NS ~HJYAAE Y AA(SSD)7F AR A7 AF Ao &7, 2R H|
AL 3 mLA 33 Az § Ao &7t
vl Wgololo]E SSDeF 3~5 mm (o] HEE WA w3
A 1 A AFlA 127 308 Bk A A 7ITh
o) Mol 7] oF 1 el dEYolrE 1 mL H7hgt
) AzE SSDE w8 & 252 MFske] 110°C 7HE 3 floll A dxein
Ab A 22
D &ad IAF AY
SIEFEA 7 E AFES] the It 2ol A gt
7h 578 AA 9 ¥



o242 7).
[<] f\l]

“#Pu [5.46(29%), 5.50(71%) MeV]

“Pu [5.10(12%), 5.14(15%), 5.16(73%) MeV]

“Opy [5.17(73%), 5.12(27%) MeV]

“PPu [4.86(23%), 4.90(77%) MeV]

WEH o] 7 2 Y AdUAE TVeeR

2} FFEF] Ui AT g Aoz AbEsio)
O FFEF BYAs A=
AE7IE WL AS, WEEFALEP) ASH, ANE ASE 52 o839
e Ad gt TFEF SHYLE YA S AbEet
(r —7’0)><B><1000
A(Byg/kg) = g(Tgt—Tot)XM
A WA
Ty PU %‘14 Jﬁ:(BSPu 2%9240Pu)v4 ]%%}1\_
ree Pu E-Z2 =4 LCEPPu)e F AS3k
ro Pu 5992 *Pu, #%YPu) ROIQ] W 18}&= Al=3k
o Pu WH-EF=AAEPPu) ROIS W et = AlS3k
B: Pu Wi Z 49 *2Pu) e A5 (Bg)
M: HA e FA(g)
Q@ EFEFY 4558 4=
3 o rFEA9*RU, U, PPy, Am) U232 E 10,0002 B¢ A4 5 gs
2o mEt 7 HENE ZFEEF ASE8S A&
E(%) = t><B
E: A552&
g T 999 T ZFEFEPw % A= #k(counts)
t: Al S A H(sec)
B: &% 49 xFAY T ZFEFEPwY AE (Ba/disk)
® EFEw 35& =
AE7IE Wagtes ASg, ASEE, UREEAAEFPw) ASH 58 o83t o
o Aol et FFER 35E&ES Tk
(rt—ro
R%) = th—B 10000
R: 3]+&
e Pu MR EFH AP0 F A=
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AN

rod Pu 249 32Pu) ROIS W1t A=t
t: AlSA7H(sec)
E: A=38(%)

B: Pu WF 24 9**Pw) e A5 (Bag)

gHAI(MDA) AH&

2.714+4.65 X 4/r Xt
BEG " 'BKG 100 » 100 v 1000

t E R M

MDA(Bq/kg) =

mere: Pu 99 2(*py, #2%py) ROIS W 18}¢-= 734 (counts/sec)
tpkg: W LEb=2] Al S A (sec)
t: /\]EPJ A S A 1H(sec)
CAISEE(%)
R: ﬂ (%)
M: AAe FA(g)

9.9.4 A FA T g ~EEF AE

7h AIEH A e

993 & FEA 70l o3 EFEF A vk AA 249 1D)~3) el uhet A2 g

AA 50 goll NFshs Ax-383 S| ES EnjAd AHs] HIF R EEALESH)
2EEF M Sr(NOg))E 3 Alg5el Yo+ & FAE SA4¢th. 8 M HNO; 25 mLE
A7F 3 95TCAA HA 1247 o)A 713,

2) A4 AA
2EEFE A = & #2(Sr- 1”esm)O 4 ecm(1.6 g) =o|7HA FH g
HNO; 25 mLE 48401] }}04 S A F A AR g NS HTLete] AH %
AlZItk. 8 M HNO3 30 mL= A5 o] §AQNE HIAE A& 5 Aol H7lste] &3 A
71t}
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a7
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T

o] Wol 7|

b

el

of v}

Q ol
ol

to} 8

pis

7}3

3|

S
“

=

=

2EZFES 24l 8 M HNO; 5 mL

Z et E vlo] Y(LSCE)ol] Wopit), o] &S ~EEF A

o#e = = S m._A
plo N
. ﬂW o AT N2
) o &3 )
_fo AT vw _rO _Z..* ,LvL
W " < e
ol o R N
T 2 w% G
do : = T g
- : o
g T b 7 W o 1o
o o m_.,_ T " a9
Mg T % A m.mu\ o
M v o e ° op W WM
S o = N = ol Jo W) N
S w =% gls g < u T
2o K oo = w3 Ar % = o | T
) w_f N o o x s < B — m T e
TN T X < Sl i G S = Lo W
BT = 2o = S AR hf 9 5 .g e Mo B
e T X ) T 2lg S E 2
L R I Ao wOBR 53 T E g
— o X ﬂn_moMlm e W oo L9 N5 ~ oF 00
Sw O oy S T 5 =8 7 ® 33 W T
o op = W o op W S o " ™
i I S mWo o E TR
Pecdax il = %y U S TR W
S N & oy = " & F o oa g oo
X e T s Ao TR m o W
N o = o M
® oL X T R Tmw Towe Toow
Bl E g B A 5 0N Su 5w
TN wa % u B g o < So% T3 o7
A R Sy oy B 3 E ~ u o o o 7o wa Nr omw o
Mo T o N uin woRT e o N2 W mr oh g of W_.\L B = R
LT SR W ~EE  urow RS S
O - ) —
o & PR ﬁ_ E w ‘S o z“_ o o FE
e 1.,_mo Mﬁ ~ -~ O &M g M ) o §p "0 b )
< NS < pmE X N & s
- ™ S NN TS S8
< A Ui PR
< O &£ = B OO M

ass

ke)

AM 100

STD
% (Bag/kg)

o Aol whEk
BS
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A (MDA) A

3|
pud

@ ~EZ25Sr)e] A

-

1
F

100 _ 100 _ 1000
X X
E R M

G
X

2.71+4.65 X \/ CPMpee. Xty
£ %60

MDA(Bq/kg) =

4 (counts/min)

=
=

o] Ny 7

A1 ZF(min)

ageE 24 A

tprg: W LEFEE=9] 7|

1;11'1
Azl A

CPMgke:

=
=

Al ZH(min)

=
-

R: 34&(%)

M: AAe FA(g)
F: 9Sreo] 14+ A

A= (Ingrowth Factor)

=73
—

9.10 Hol=

o

ojo

N

Ho

b
Ho

Nd
e

wK

Ko
XO
BR

r

Hr

H
xr
R

)

ps

gt} o] o

bol of 3}

W2

E]_]:

2l

1

A

|

of

=
3

PN
5

o

5

F%

L2

™

o
Ho

Ho

o]}

W e (pH 3.0): ZAF 20 mLel " &L 900 mLE 7}

1 L=
3) 0.1%6 =AEgH:

=0
=

PN
T

32k g A

1) &=

ol 24t 2 pH 3.0

<)

A

ks
pul

b

<
T

Fias s

Fod 100 mL&

7}3

S
=

Z2F 01 mLel &

N
o
i

do

oot

o
-

oty =,

oA

=
=

A 23 A9 A

—

iz

el

-

o

5

2] (5,000 rpm, 5%)

Q4%

=]
RN

R4

3l 1 mLe A

=

ol

©° =2 50 mL A

ol
ol

&

o
Hn
Ho

Nd
e

wK

-

AA ek 10 g
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ZAd vlehE 50 mLS 200 mL Fvbe Sl ¥ SR ARAE SR
th o] & HE 70~75C=E dd¥ dd7]olA 1023 7H&3te] &30 Y7t & 5
Ao e FgaFo 7|3 A WekE 50 mLe 7tele] FEsE A4S T oA
HHEE . FE9e BE 3t AFES 2SS 10 mLE Algea o]ds F
Z I} 3ot & ofete] At w5 w5 ¢ 3o & 10 mLE 7teke] H9 & F
HZw 7)o £7]aL oo BH =2 10 mLE& ¥o] £50] 42 & & #gsta dEH = &
2 Wdn A B ol oldoHZ 10 mLE ¥E AL vHEdY B35S 40T o4
o] &g A Htete] olHZE AAT T &5 7Hal] 20 mL S A 3 AL 7479 A
FE&ANo=z gt 1 mL= AA 05 goll aldetrt. 742k AJg8ae npg-2~ AJg A7t
2 IR g,

uh AP x2AE (-2 AT

1) wh§-2=

ICRA =% ddyAlel 5dA5e A3 455 19~21 g9 #A4s F=2S AH-&3th Al g
ARG S mEg-2E 3 25 o] &3t mhg-2 AlFol s ®A g
2) AN E
Algd&d 1 mL& 2vkg] o] vk HAF e FAFSEaL
G2 7| Z3 A Al 3ekE] o)l mieAE
ARAIZH(50% lethal time, L'T50)S 3t} of vk o9
QLo A At e s A8 NS Skl up-2 BAF ol FAFSE] k] AFAZH(50%
°

lethal time, LT50)& F-gtt}. S|4 A= S/HTE AF-S3Ht).

vk AL
ot As G w29 WX AAEHGE0% lethal time, LT50) 0. = K-E] £ 1o ©] 3t
MUE -gtth whd mp9-27F 19 golal &2 21 gol/dol™ 3F 2004 Z} whg-2=A 5ol i
ko3
e

3
MUE H A3t

=H(MU/g) = AAAE D AFHAGe] ok MU x gAuj4 x V /S
D AAY] AHF (2)

(¥ 50 (mL)

(2¥) 20 (mL)

§ wn
1y
ol
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<3 1> XAMAIZF — mouse T FHAHH

4:00 5.62 5:45 3.07 9:30 1.77 15:30 128
4:05 5.40 5:50 3.01 9:45 1.74 16 : 00 1.26
4:10 5.19 5:55 295 10 : 00 1.70 16 : 30 124
4:15 5.00 6:00 2.89 10 : 15 1.67 17 : 00 123
4:20 4.82 6:10 279 10 : 30 1.64 17 1 30 121
4:25 4.66 6:20 2.70 10 : 45 1.61 18 : 00 1.19
4:30 4.50 6:30 2.61 11 : 00 1.58 18 : 30 1.18
4:35 4.36 6140 2.53 11:15 1.56 19 : 00 1.17
4:40 423 6:50 2.46 11 : 30 1.53 19 : 30 1.15
4:45 4.10 7:00 239 11 : 45 1.51 20:00 1.14
4:50 3.99 7:10 233 12 : 00 1.49 20:30 1.13
4:55 3.88 7:20 227 12:15 1.47 21:00 1.12
5:00 3.77 7:30 222 12 : 30 145 21:30 1.11
5:05 3.68 7:40 217 12 : 45 143 22:00 1.10
5:10 3.58 7:50 2.12 13 : 00 1.42 22 :30 1.09
5:15 3.50 8:00 2.08 13:15 1.40 23:00 1.08
5:20 342 8:15 2.01 13 : 30 1.38 23 :30 1.08
5:25 334 8:30 1.96 13:45 1.36 24 : 00 1.07
5:30 326 8:45 191 14 : 00 1.34 24 :30 1.06
5:35 3.19 9:00 1.86 14 : 30 1.33 25:00 1.05
5:40 3.13 9:15 1.81 15: 00 1.30

<3 2> Mouse A% - mouse T¢I E A%

mouse A 5(g) MU mouse A Z(g ) MU mouse A S(g) MU

12.0 0.60 155 0.78 19.0 0.95
125 0.63 16.0 0.80 19.5 0.98
13.0 0.65 16.5 0.83 20.0 1.00
135 0.67 17.0 0.85 20.5 1.03
14.0 0.70 17.5 0.88 21.0 1.05
14.5 0.73 18.0 0.90 215 1.08
15.0 0.75 18.5 0.93 220 1.10

9.11 19 o]o} =54l (Grayanotoxin) I
7h A A8R 9
ag oot FA4l o5 gl & AHE T dEel A &g
L A g
Als T S EAS vege] Ho LAGFEIIEYA R AAF AAAZntETHY =
AFEA7IE ol &t EA T
=
A A ZwpE T 2 - FE A 7 (LC-MS/MS)E AH&-ghth
gk Al F A
1) &vf: HAAAZmETHZE = o9 53 A
2) B dA AR EIYZE e o8 5% A
3) EFYd Grayanotoxin III hemi (ethyl acetate)®] ¥T%HS Wleb=o %o 1000 pg/mL
2 ZAste] gFddom da W AgE
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4) 2T 0 2TY S 0.020, 0.050, 0.100, 0.250, 0.500 ug/mLe] FE7F HEE wHEE2
sl4te] A A4S AG BF g0 ALg I
5) 7IEpA okt 55 EE o9 FEH 4

2
2
3
&=
1o
=)
[>
i
)
[>
l
fu
go
X
Ar
il
)
N
=
)
o
b
”
B
o

2 kg =
of 25n0% Astel 5mLl RS vE BANY F FREE ARG Cy AEG A 79
S 3mLel MEe s §3AT §29L TR 111 845 A go AgHTh
WA el gl MEL AE|ele] 4850 ym)dl A MBS Helste] 10 g2 AAT F 5
@ yon ARXLHO2mE e Ae Adsoon B}
SRES

1) o)A 22 ek o) -0 g A 7] (LC-MS/MS)S] #4271

7h) A= CigA A9(15 mm x 150 mm, 5 ym) =+ °]¢} 553 A
W) ol A 1% EFHformic acid) 5§
ol54 B 1 1% EEF4Hformic acid)S X3k v EHE
Al ZHGE) A(%) B(%)
0.0 80 20
2.0 10 90
5.0 10 90
3.0 30 20
12.0 30 20
th) o5 k170 L/
2} 2% 1 38C
vh) F4%F 10 L
u}) o] 23} W - ESI(Positive ion mode)

A}) Sheath gas @ &4

o}) Capillary temperature : 300C
Zb) Auxiliary gas @ 24

z}) Collision gas : o} =%

7}) Spray voltage : 4500 eV

E}) Selected reaction monitoring(SRM) : m/z 335 — m/z 299

2) AAH 24y

O,
¢

EE g FrEEEolA Azl ey A A7 ([LC MS/MS)H F9 8% dojzl 2
ZrtEa gl 40 &(m/z 20009 WAWAL o §ake] AFNL 4T,

3) BFEHZ)TA 25ug/ke

AR ERL

A9 2oz Aol AP g AZvhE RG] SHol&(m/z 209) WAL EEEY 54
o] &(m/z 299) ¥|Z1e] VIFE A7kt Qo] ot

of. HA

AAAA DY A oA do AL Ao AzrEIR SR RE EXAo]&(m/z 299)
o] yamAE A tigdste] A=}
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1 ARt

©
N, =
Do

-

=

2.
D & ARazvEadEg e ol 558 A
2) % Si]» Z4Z1]/\ I:l:‘—‘ o 9"} %\::@_ 7}_\]

3) =YY Ad v (gendenafil), =] v ¥ 2] = (glimepiride), = 2] Wl Z 2}1] =(glibenclamide),

agolet=5A1e & (ug/g) = CxV/SxD
C: Aol 3 1 olofeBAale] F(ug/ml)

V: A8 e] HEH3](nl)
St HA AFHH(g)
D: 3] A u) 4=
2AHEA
AlEH] A8
RE AZo A &3t}
AU
A & BAUYEEAS B9 odsz FE53 dAAIAZrEIdZ AR S53HE7]
(LC-UV photometric detector), PDA7 % 7] (photo diode array detector)® *4]3kt},
T A

D HAAzvtE T z-2 9 F 53341 =7 (LC-UVD), PDA #H=71(LC-PDA), dAA=EvE

Y E-A gAY (LC—MS/MS)% AR 7T

Ao 2 Aoy

=2 Z2H 3l (gliclazide), =23 Al (glipizide), =242 ¥} 12 (norneovardenafil), == 4| 2
21 ¥ Y} (norneosildenafil), Y E 2 gl Y= (nitrodenafil), N-UEZA#AZFeq]
(N-nitrosofenfluramine) d| o] 2 e} v} 2} 2 (demethyltadalafil), E]Rs /R en e R R
(demethylhongdenafil), Wl xd & =222 g2 (desulfonylchlorosildenafil), d|Ad 3 vld|
d(desulfovardenafil),d v 2 3 5 & 2 d 22 % A 402
(desmethylpiperazinylpropoxysildenafil), 2~ g A] 5 E 2} 7 (desmethylsibutramine), 2~

712 g1} 2 (descarbonsildenafil), T d] 22w € A] H-E 2}7 (didesmethylsibutramine), ©] # &
vl 2 (dimethylsildenafil), ©] vl ® %] @ 4 vl 12 (dimethylthiosildenafil), T %] @ = A7} 1.
o] v+ (dithiopropylcarbodenafil), t) & & Z 13 (dichlorodenafil), @ H X Z41(T4), 2] 9 %]
2U(T3), W 8l 3} o] = 2 A] 5 A §) 1 F (methylhydroxyhomosildenafil), n| 2 g
(mirodenafil), ®}d U (vardenafil), ¥l 22 gy (benzylsildenafil), Alo]& = € elcield
—cis(Cyclopentyltadalafil-cis), Alo]& Z# e Elr}e}E -trans(Cyclopentyltadalafil-trans), A4l
Aol =(sennoside A, B), 7%= 8H U (pseudovardenafil), A5 E 29 (sibutramine), 214
W o] Y& (cinnamyldenafil), 2 812 (sildenafil), #}o] & = 3 E] 1 (cyclopenpentynafil), o}
1] = g} v} 2} 2 (aminotadalafil), ol (avanafil), o} A E o} m] el r}et
(acetaminotadalafil), o}A|¥ v} yE (acetylvardenafil), o}Al€ 4k acetyl acid), ol ¥=¢
(ephedrine), 2 27 ~E}E (orlistat), =434y (oxohongdenafil), N-=-€ 2 Eltielg
(octylnortadalafil), 23 ¥l (yohimbine), Hlu}Z(udenafil), ©|7|TFZEAZFE ] o}A] =
(imidazosagatriazinone), ©]42 23 = 2 E}t}}2 (isopropylnortadalafil), ©]7}& (icariin), %t
2~ ¢t E 2} (xanthoanthrafil), %] 221 "l 1= (thiosildenafil), 2 . F v A el
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4)

5)

6)

(thioquinapiperifil), *] 2 % %2 g1} (thiohomosildenafil), 7}5 442 (carbodenafil), 7}
F}ZAbo]l = (cascaroside A, B, C, D), =&ty (chlorodenafil), FZEA|FEg}tv]
(chlorosibutramine), = 2 2 A 3 E 219 (chlorosipentramine), S22 2y eeld

(chloropretadalafil),  E}t}#}= (tadalafil), ¥ =2 2l (phenolphthalein),  #ZF2}%
(fenflura¥e), X =23 A3 d x| @ 2 ¢ 1= (propoxyphenylthiosildenafil), 323 A3 d %] Q. o}
2! g v+ (propoxyphenylthioaildenafil), ZR2IEZAH LA Qo) EEA T RA YL
(propoxyphenylthiohydroxyhomosildenafil), L Z2EAH LA T A fvg
(propoxyphenylthiohomosildenafil), Z 2 A €l (fluoxetine), ooz  Ro RS o s
(piperidinohongdenafil), 3}¢] =% A]v}d| 42 (hydroxyvardenafil), 3}o]=5A] X 9 & 22 H
U2 (hydroxythiohomosildenafil), &}o] =% A& & & ¥} 2 (hydroxychlorodenafil), 3fo] =%
Al & A U2 (hydroxyhomosildenafil), 3Fe] =3 A] &t 12 (hydroxyhongdenafil), & &2
d] 1} (homosildenafil), & X E}the}= (homotadalafil), 29l (hongdenafil) 217212 X+
S Wgrgo] o] Z+zF 1,000 mg/Le] A ok

TEgd RFEAS 747 webso] o 1~100 mg/Le W7 HEs Ads 22
5] A gk,

0.5 mM sodium 1-hexane sulfonateE -3t 0.1% <lat €9 1 L &% Z2}2=39]  sodium
1-hexanesulfonate (98%6) 96.03 mg¥} ¢l4F & 1 mLE ¥ &2 FAA 744 A&

ZIEfAl ok B E= o9 F5 g A

np A& golo] %

TASIeE HAA 1 g& ALUSHA ol 50 mL £ wAaZgAAe Y & 15 mLE 7Fst

o HF&3stt) WaZelaFo WES 25 mLE 715t 10837 223 -ir%ﬁi HeS 2

T2 AF3 045 ym % o] I 2] (membrane filter) & o] ¥}slo] Al gl o g ALg3lt) o
3

S
=
AN SR GFA FEMAS Hold A B W

5 ﬁa}oq AL ek,

AAAZvETYHE FA =
7h A3 Cl 2346 mm x 250 mm, 5.0 ym) £+ °|¢} 553 A
L) o] &%
(1) o]%54 A: 0.5 mM sodium-1-hexane sulfonateZ 373+ 0.1%(v/v) S1AF &4
(2) o] &4 B: 95% oA EYEH
Al ZHE) o5 A(%) | °lsd B(%)
0 85 15
6 85 15
15 70 30
30 60 40
32 60 40
42 0 100
50 0 100
52 85 15
60 85 15
o) ol s F# 1.2 mL/i
2h) Ad 2% 40T
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7k 4% 5 ul
vh UV #H&713: 210 nm, 220 nm, 291 nm
Ah PDA =719 200~400 nm

2) AFA 24

3) 7w AZRvELH

ﬁﬂ

400 |

mAU
sacaitensldendl)
oxyhomosildena

?—'D

200 |

j—

0 10

2 Thioquinapiperifil
SQBHIgXaE%wmngdenaﬁl
scar

A

- Y

20.684 Dimethylsildenafil
22.096 Cyclopentynafil

28.612 Hydroxythiohomosildenafil

24.700 Benzylsildenafil
29.152 Thiosildenafil

26.620 Mirodenafil
38.812 Nitrodenafil
40.096 Norneosildenafil

19
38.500 Chloropretadalafil

12.820 Acetylvardenafil
13.73
36.040 Isopropylnortadalafil

h
-
i
|
.

32.152 Homotadalafil
—F= 33.744 Propoxyphenylthiohomosildenafil

= 1

e
= 4%

—
%

l

N
o

30
Minutes

19 L. opMlEHbe RS (acetylvardenafil), A FUH]Fl2] E (thioquinapiperifi), — 3lo]=EA]&HWE
(hydroxyhongdenafil), -Z-tuZ(hongdenafil), Hl-~7H2 A vyl 2 (descarbonsildenafil), 32| t]=g-dU2
(piperidinchongdenafil), &to]=2A] &7 dUE(hydroxyhomosildenafil),  ©)™EA dluF 2 (dimethylsildenafil),
Aol &= AEl U (cyclopenpentynafil), &4 HU-2(benzylsildenafil), = HW-2 (mirodenafil), dto]=%A1A] 2
& R A EUE (hydroxythichomosildenafil), ]2 Hlu2 (thiosildenafil), & = E}eFE(homotadalafil), ZZ5A]H]
U] 2 5 1A Hy (propoxyphenylthiohomosildenafil), ¢4~ 232w =2 e}l (isopropylnortadalafil), =23
dlel}el2 (chloropretadalafil), YEZdW (nitrodenafil), =24 22 U (nomeosildenafil) F3%2] I=2n}
Eal(AE719Pd 291 nm) oAl

FS
o

_85_



600

=
(0]
=
(5]
- S
‘®
o
£
o
1 < ol
400 = = 3 =
1 = SE & 5
) 5 3 == s |8 =
— cC= 2 oo — S S < = o_
< = oo = © TO == 2 () - o=
(=3 © T — wT > s © 5 :'8 ° - ©
c oo = 2 B O L ®© = o ] ]8c
- S ETDE _o= E= £ S >0 S = a ]
E_S5§5 22 EE €8 55 = &8 &8
S==33=332 § T T= O o sN c£2
SZTLoE280E A ®E o8 o 2 T©VIZ >0
50 0E 9625 (S £ e 5 o o-= o
1 SEE2 Szt y L S6 82 5 SE o2
=2 ,
200 I>C 03N 9 X5 88 £ 6o =2
] ©B ENBR — XN 2 == ~ o
oY 8L ogeR ~<0 S aOs <&
S T N5 N © o N
LA LN o <<t B (=) N o Lo~
Yo © oo+ [T 2 © = DO
0~ = <8 Qo ~ ™™ N
- N D9 4 [Tol [ T
_ o %8 el gl
[=>] 5
L | | L
=1 Wl s JLLAL B
1 1 ] \ |1
0 10 20 30 40
Minutes

“1%) 2. slel=E A RE (hydroxyvardenafil), HHILWRE(vardenafil), HHE-5-Hu2(demethylhongdenafil), =2]
ke (nomeovardenafil), 24~&-d 1} (oxohongdenafil), ©Fh-FE(avanafil), AEFE(sildenafil), s %2d2
(homosildenafil), P sEukELE (desulfovardenafil),  oFAIECR ] =Efe R (acetaminotadalafil),  HMEERE
(demethyltadalafil), #ASFEEA(xanthoanthrafil), %] 23S A duA(thichonosildenafil), Z2ZA|HEX] Q30| =5
A=A (propoxyphenylthichydroxyhomosildenafil), TIX|.@ 222387 i EiuRE (dithiopropylcarbodenafil), 3o =%A]
= 2dHZ(hydroxychlorodenafil), S22 HHZ(chlorodenafil),  ©IHHEAP FER]o R =(imidazosagatriazinone), N-
S8 2 e (N-octylnortadalafil), tlE==ZdWE(dichlorodenafil) #73%9 AZrETIH(CHE7]97
291 nm) <A,

800
®
£
J )
=
w
600 >
] o
_ a
z £
S s =
- (7} = _ = «©
=2 ~ = = = © =
» © = = & @
@ e © T ® o
=3 o =
£ o] — = © = ® 2 =
i 5 o B 52 3 o8& 7
2 400 < a8_g8 s ® £= 5
2 | <, =E5 =8 2 2 =2 2
£ _ 3 = £ 2p c=2 £ 2 = @ =
= = T o I=, co 2 5 o8 =
Yol = S £ = _ DO = 3 S >
5 = &= oSO © £ — o090 S
o) = B s o8 Soees 2 3 E o £
] B £ -oEE WEFs 52359 R :
2 @ © ES SSo T X S g Q2 >
re= ~N O < —_S x T o»
o = WD 33E 8 85 cE& ©
y S - =8 S o o ©
200 . 2 N Qe S & S O ww Py
< I~ JN IR 2@ & 22 <
© ~ o < R 4+ O X -+
~— oo W B g P®D
SB® o S ™
_ “ Ll ‘_l_ﬂ
olb—w AI | U A A LAM I |
' \ [T 11 | \ \
(0] 10 20 30 40
Minutes

1% 3. bR AV (carbodenafil), ™ E&leo] =2 3 A HU (methylhydroxyhomosildenafil), -tlv}2
(udenafil), ©l|z~wel |2} d 2 2 Z A2 gy (desmethylpiperazinylpropoxysildenafil), o} =Ejcizh2
(aminotadalafil), A1 e\ (cinnamyldenafil), B}l (tadalafil), oFA" 4 acetil acid), 7r=8iev2
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e

(pseudovardenafil), e %] A d 12 (dimethylthiosildenafil), X2 EZA LR Qo d
(propoxyphenylthioaildenafil), 32 2 2] ) 2] @ A by (propoxyphenylthiosildenafil), AdvE
(gendenafil), cis—Atol Z 2 A E Elc}2bE (cis—cyclopentyltadalafil), trans-Ato| E 2 A el

(trans—cyclopentyltadalafil), ©]’d X2 2 22 dubd (desulfonylchlorosildenafil) #5%2] I ZvfE 13
A=713 291 nm) <A

600

400

mAU

200

—=——14.164 Yohimbine
21.136 lcariin

|
|

0 10 20 30 40
Minutes

19 4. 234(yohimbine), ©|7}(cariin) ¥+%2 AZvEIA(HE7]194 291 nm) oAl

=

1000
800
600
om
] ] @]
o
2 o 4]
< | 3% S
£ =) - @
400 85 % 2
20 o 3
b W »
1 Qo0 C ®
W W (&)
oo © ]
[7]8) [&]
] ~ g
200 | Ng © S
& = o
o =
%) —
0 | PRy ..MJ A A A oA ——— |
0 10 20 30 40
Minutes

1% 5. FhFFEARO] =(cascaroside A, B, C, D) %2 A2vlE T (HAE7]19 201 nm) oA,
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1500

1000

mAU

500

22.048 Liothyronin
24.776 Phenolphthalein
26.016 Fluoxetine
26.368 Levothyroxine
45.416 Orlistat

o
s N ‘
j\Ff 4.588 Ephedrine
(
=
ﬂ?
{
)
J

10 20 30 40
Minutes

219 6. ol =% (ephedrine), &F5A€l (fluoxetine), 2. 28] ~EFE (orlistat), 2] LX2(T3), dH A=
A(T4), #2223 < (phenolphthalein) %2 AZrtETH (AE7]3¢ 210 nm) <A,

1500
(]
£
£
£2
at g
1000 25 © £
> 2 £ o]
= £ot E 2 o5
il £>0 S = =
m 8 os=E o 2 o [N
> o ) g2 - 2 £ 55
= o £ = 2e5 N 8  © c£lo
£ = S O 2 28 o T 89T
g » ] o, F O G N 2BZC
= = s O S & »Za
re) O S G T ©
c N o= (=] o L =
500 S3 & o~ 8 o = O S_E
8T g & 85 o8 sha
S 1Y L o © M5
< o ~ S
= = g |8
0 LU A """
(11 | T
0 10 20 30 40

Minutes

a9 7. AFE(sibutramine), HlAWYE AR EZT] (desmethylsibutramine), T A=W E AR E T
(didesmethylsibutramine), =2 2 A F-E 2 (chlorosibutramine), SR EAFESY
F(chlorosipentramine), 31&F2} (fenfluramine), N-4 E 2 3 =22} (N-nitrosofenfluramine), Al
Aol =(sennoside A, B), ZgwlEFzbv]=(glibenclamide), =7&F2H3(gliclazide), =gH¥E=

(glimepiride), 223 3l (glipizide) ¥ %2 A ZvtE 1M (HE7]34 220 nm) Al
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Al: 25 mg/kg

@,

4) 3%

ool

AL R A

RIS EER
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it

Aol A

1(UV, PDA)IA 3%

N

olo] oA Aol AZupE WAL

T E2 A7 (retention time)d} 3|
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3e 7

}of of

)

o
HH

w
]

o

it

(A, B, C, D) 7l27t2A ol =

=

t} o, F}TEALO]

c},
D A

TR
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H

Ho
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el
A
NH
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1
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fife)

=y

il

—_
file)
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HH
o
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do

ol
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fils)
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—
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ﬂﬁaT
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jaSIpiY
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o
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S ==
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ety
O >0 A
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o

oo
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I

o)/

T
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oy
N
2
Njo

o

ot
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fi%e)

A AR E T E -

ol
ol

5|
pud

&fofof gt

]

)

—

3} o

1

NA

9l m/z

1) dAZZrlE Tz

ol
NE
s

Nlo

K

o

71 A9 CAl Z24(2.0 mm x 100 mm, 3.0 ym) =+ )¢ 5%

) ol

.

o

E2Hformic acid)

-
X

(1) ol A A: 0.1%(v/v)

FAEYEY

s

5.0
e

(formic acid)

/‘\l_

I =
1Y
AL =

A} B 0.1%(v/v)

A

(2) O] o

B(%)

¥

»AO

o

o]

A(%)

)

wAO

Ho

o]

i

N

95
95
30

70
100
100

19
20
21.5

95
95

22
25

2 0.3 mL/&

O
A

=
<]

th) o
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Hh) o] &3} Wi ESI(positive, negative ion mode)

Ab) capillary temperature: 340C
o}) spray voltage: 3.8 kV
A}) scan range: 200~800 amu

) BA R 27

(Compound) (MW) Ion mode (Precursor (Product ion, (Collision
D ion, m/z) m/z) energy, eV)
327 24
e g . . N
(CisHN.Os) 354.41 Positive 355 208 30
285 30
2w 7] g B -
= I = . ) - ;
(CouHaNO5S) 490.62 Negative 489 2:2)(3 jz
5 :
367 18
=W Eer = ot
(CosHonCIN;O-S) 494 Negative 492 170 32
127 50
. 323.41 Negative 322
(Ci5H21N303S) 106 49
21514 319 20
=g ¥4l .
(CoyHoN-O.S) 445.54 Negative 444 170 34
154 54
Lo v e 329 24
L2y entg .. _
(C1sHaoNLO) 356.38 Positive 357 i)g(l) :8
94 d)up 283 38
=y dgyd .. o
(CosHoeN-O4S) 459.57 Positive 460 igz ;lz
330 22
HE=Zdug s 5
s 284 32
(Cy-H1oN-0,) 357.37 Positive 358 = -
N-UEZ23% %8} 187 12
il 260.26 Positive 261 159 22
(C12H15F3N:0) 109 44
262 32
H]UHEE]EJFE]'E}'% b . oy - 254 12
(CoHy2N-Oy) 375.38 Positive 376 -~ =
5
B3 ) 297 38
Eﬂ(g] 4314 452,55 Positive 453
24H3N6O3) 97 30
LEEAEELEE Y o1 a
g 346.82 Positive 347 290 32
(C17H1<;C1N40)> 256 32
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Aol Aol FEAUA

AR AL : .
(Compound) (VW) Ion mode (Precursor  (Product ion, (Collision
D ion, m/z) m/z) energy, eV)
14 vl 284 24
o)A Zvpd v " —
(CyiHaoN.Os) 312.37 Positive 313 256 30
151 26
o) 2o e 5] o e 565 A
2EZ A YU 406.46 Positive 407 336 36
| 2 A - 153 12
H A~ e A E g . ..
(CysHaCIN) 265.83 Positive 266 139 14
125 26
|2 7h A 418 26
(8] Eab RERARE RS 2] o= e
(CorHaoNeOS) 462.57 Positive 463 311 30
283 38
ol v A B E 2y - 0
(Cy-HnCIN) 251.79 Positive 252 139 10
125 22
] 311 32
=R AR ] "
(CosHaNG0,S) 488.61 Positive 489 283 42
113 30
i A= R R R A ! i i
fue x] oA d2 - =
(CosHsNeO:S) 504 Positive 505 299 38
113 28
EEEELE: AT 8 Sl 2
3z 498.71 Positive 499 343 36
] e 379 26
o ZF 224 v s
(CisHaCLN,O) 407.30 Positive 407 363 34
280 42
Al B4 = 41(T4) o e
=N "
776.87 Positive 778 351 46
324 54
o 479 34
2 9 X Z(T3) " _
650.97 Positive 652 225 42
197 68
Bk = 5 A 522 129 30
" IH_I]‘E}\I'%) o) 518.00 Positive 519 112 30
24H34N60O5 %9 0
v 2 g2 312 36
(C20H37N5055 ) 531.67 Positive 532 296 40
268 50
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AR 27 E R D L
(Compound) (MW) Ion mode (Precursor  (Product ion, (Collision
D ion, m/z) m/z) energy, eV)
376 34
R 438.60 Positive 439 312 36
(CosH3oN604S) :
151 48
s 377 30
R SR B ] - o
o 5 134 36
(CosHuNGO4S) 550.68 Positive 551
91 34
Ao 2 & & ebh et 322 14
—cis 443.49 Positive 444 169 38
(CosH25N304) 135 %6
Apol 2= A g etrieha 322 16
—trans 443.49 Positive 444 169 42
(CosHasN301) 135 30
699 28
iAol = A 862.75 Nega] 861 336 36
(CHzs02) ' ceatve
224 40
699 28
AeAtel = B 862.75 Negai 861 336 3%
(C2Hs02) ' caatve - -
224 40
Fel s 312 38
RS RE JEE : y
(CopH2oN:0,S) 459.57 Positive 460 151 42
110 76
153 14
A Ee 279.85 Positi 280 139 14
(CoHuCIN) 0.8 ositive , ¢
125 22
g s 437 22
Al v . _ =
(Cs2HasNgO3) 554 Positive 555 355 26
117 34
311 28
A 47458 Positi 475 283 A0
(CoHauNO:S) 5 ositive 5
100 26
Lol e 461 28
wol 2z AME LY » - (
(CaosHaNGO,S) 528.68 Positive 529 283 42
98 36
}r) ek - =
olm| - EfTIEE e ;
(CoyyH1eNLO) 390.4 Positive 391 262 32
204 58
375 26
AU 483.95 Positive 434 233 34
(C23H26C1N703) o ostve
155 48
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B E B2} 2 Aol Aol FEAUYA
(C;l’; (C))u‘;ld) ‘(—MW(; Ion mode (Precursor  (Product ion, (Collision
g ion, m/z) m/z) energy, eV)
311 14
bl E opo] e Ehehet g ) » (
(Co3H90N4O5) 432.43 Positive 433 262 39
- | 204 60
341 30
ol A & vty N - -
(CosH34NGO3) 466.59 Positive 467 151 50
o5H: : - -
o} A & Ak N 329 24
(CrH 0N46 ) 356.38 Positive 357 300 32
1820404
256 36
= 148 13
% HMNLO) 165.24 Positive 166 133 20
1015 117 20
319 14
QLEYXAEHE N
(CooH5NO-) 495.73 Positive 496 160 12
- | 114 20
410 28
SAagdug o =
(CosH:N:O) 480.57 Positive 481 166 58
25H3N60.
297 44
N-<-8 - 2 gl a} 2 N 366 16
(CooHasN:0,) 487.6 Positive 488 338 26
- 204 72
- 212 22
J"‘BE_I ]i]__ .o, . —
(CorHoN-O2) 354.45 Positive 355 144 32
2101261N2U3
117 40
325 36
v _ o
(CasHz6N604S) 516.66 Positive 517 283 42
112 34
ol n| t} AL 7L E ] o} %] o o
=
C HbN 0,) 312.37 Positive 313 256 30
1701204\ 4\J2
241 36
ol AxZ w2t — -
3
(CorHN;O1) 41747 Positive 18 204 64
2411231N3UJ4
135 30
531 16
o] 7}¢ N
(CasHiOre) 676.67 Positive 677 369 32
33014015
313 58
Zb~otE g . 151 14
(C1oH23N505) 389.41 Positive 390 o =
2 9 2 v y 1 30
(CQ;H oNgO1S5) 490.64 Positive 491 327 30
2113 6301
299 38

_93_



e e AFole  AHele  FEAUA
( CBH? (c))u‘;l 9 ‘(—MW(; Ion mode (Precursor  (Product ion, (Collision
D ion, m/z) m/z) energy, eV)
2 ¢ Ay H g2 . 204 26
44859 Posit 449
(C24H2sNsOS) osthve 186 38
327 32
AR E R A ) .
(CrH NL 0:S1) 504.68 Positive 505 299 38
23H32N60352
113 28
339 22
FAR=RE R - . . - -
(CosHsNgO5) 452.56 Positive 453 311 34
o 147 42
459 20
FF T R Al = A B ) _
(CyHuOL) 580.54 Negative 579 297 38
270132
268 52
459 20
I} 2~F}Z Aol = B _ .
(CyHuOw) 580.54 Negative 579 297 38
27H 3201
268 52
443 24
T} ~FtZ A}l = C _ .
(CoHpOrn) 564.54 Negative 563 281 40
27H3201
251 64
443 24
I} 2=F}ZA ol = D _ . -
(CoHoOr) 564.54 Negative 563 281 40
27H32013
251 64
361 24
F2 2 dvZ .
(Equ C1N46 ) 388.86 Positive 389 311 30
9H21CIN4O3
285 32
187 16
FREANEZT it
(CyHasCLN) 314.29 Positive 314 173 16
o 159 30
187 16
SEREAMEZR oo o ] :
(CysHyCLN) 328.32 Positive 328 173 16
2712
159 28
274 32
Sz 2 xyEeta . ,
(CoH1sCINSOs) 426.86 Positive 427 204 64
o 135 18
. 268 12
( CE}PEI]F Fi]?) ) 389.4 Positive 390 169 34
20H19N304
135 24
% = e o) » o =
((5 H.0 )‘ 318.32 Positive 319 197 30
20H 1404
141 42
—_— 187 15
(CoH,FaN) 231.26 Positive 232 159 15
12H16k3
109 35
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B A B 9 Aol 2 A A o] & ==X
S A I d (P (Product i (Collisi
(Compound) (MW) on mode Precursor roduct ion, ollision
ion, m/z) m/z) energy, eV)
Z2ZA DA 240 329 3
=] 504.67 Positive 505 313 32
(CosHzNg03S2) 299 36
3L 2 A L%ﬂ Lol N 299 34
gy 518.7 Positive 519
(C24H31NgO03S2) 113 30
e MEERELD 29 0
cEAERAdddd 53469 Positive 535 BN =
TR EANLA O FE 327 52
A v 518.70 Positive 519 299 36
(C24H31NgO352) 113 03
B 148 10
ZF5AHE o . )
. 309.33 Positive 310 117 50
(C17H18F3NO) 44 10
19 9] 2 ] =& d| L el i
GRS D RS 4= N R i,
(CosHN-O5) 437.55 Positive 438 166 48
98 28
Fol | vhd] L oL -
sto| =2 A uby _ N -
(CosHaNGO:S) 504.61 Positive 505 299 38
151 48
o] =A@ T A 2% 8
SRR 520.68 Positive 521 129 30
(CosHzNg04S2) % ™
ol EsA R 2} 363 20
o] 390.87 Positive 391 313 32
(C19H23CIN4O3) 285 20
aho] =5 A 5w vy el 2
] 504.61 Positive 505 112 30
(Cy3H3N6OsS) 99 40
297 42
ol =EA] - d 2 - o
(CosHaNOy) 482.59 Positive 483 1;1’(‘; zi
283 40
e 43861 Positi 489 113 2%
(CoLuNsOLS) : ositive
99 32
o 282 14
& v et » -
(CysHyN-Oy) 403.43 Positive 404 ig;l ;i
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B E B2} 2 Aol Aol FEAUYA
(C;rr? (c))u‘;l Q) E—MWC; Ion mode (Precursor  (Product ion, (Collision
b ion, m/z) m/z) energy, eV)
166 50
s 466,59 Positi 467 127 30
(ConHaNSO5) 5 ositive
111 32
% 7F D3eTH product 1ol TR AT 1S] T A1) AR AR A 5 gl
], AAE o]eje] Aol A-go] 7l
2) 34AH
Aol zhew ol AmslEaAAe Fat HEde N2 vFE Agkd} s
of YAstefof s}, ek FEE A AP G A Mol (Precursor ion) ¥ A o] 2
(Product fon)e] RAselol 3, Ex AT Aggel ALt WeAle v
(Response ratio)& HlaLale] 1 H|&o] + 20~30% o] ule]A] &= ste]of s},
¥ Aol 27F WAV & &8 HY
o] &%t BES-A 719 B & (%) 518191 (%)
> 50 +20
> 20, <50 +25
> 10, <20 +30
A RAG W ez
1) 7 EAXEZA L I FAFEE

@ A2 (Gendenafil)
(C19H22N4O3, 35441)

CH,

©@ =24 2ute] Y43 (Norneovardenafil)
(CisH20N4O4, 356.38)

@ =24 24 d v (Norneosildenafil)

(C22H29N5O4S, 459 57)

@ Y E=Zd 2 (Nitrodenafil)
(Ci7H10N504, 357.37)

© d" € 5-dv3E (Demethylhongdenafil)
(C24H32N603, 452.55)

\N/\l
N

A~

]
N,
N
o™

® ™2 EetrhetE (Demethyltadalafil)
(C21H17N3O4, 375.38)
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R P EE L E e E R e
(Desmethylpiprazinylpropoxysildenafil)
(Ci1sH2oN4O5S, 406.46)

:=|::

'l-—l'

I1"" |J

6] 2~7H2d ] L+ (Descarbonsildenafil)
(CaH30NeOsS, 462.57)

] 44 3 v} ] U F (Desulfovardenafil)
(C17H20N4O,, 312.37)

HN =
N

~ N—Z
N
o

0 uAdxdF= 243 (Desulfonylchlorosildenafil)
(CiH1CINLSO,, 346.82)

@ ©ivl g4 ¥ Y- (Dimethylsildenafil)
(CsH3N(O,S, 488.61)

\\// I/

@ ClMEx) A8 Dimethylthiosildenafil)
(CsH3NeO3S,, 504)

\\//

\/z\

1 YAz 2718 U (Dithiopropylcarbodenafil) |4 T & 2 & B 1 (Dichlorodenafil)

(CsH34N4OS,, 498.71)

(C19HCLNLO,, 407.30)

B WsolERAB A E
(Methylhydroxyhomosildenafil)
(C24H34N4OsS, 518.00)

1] 2 8] (Mirodenafil)
(C26H37N505S, 531.67)

9 CHy ST
Hi. "ﬂ\[ N NG NG B P o
N 13 e m ;‘;’N L\':
O “‘ \[ /( .
&CHE C 5
1 W}e U2 (Vardenafil) 1® W= Aoy (Benzylsildenafil)
(C23H32N604S, 488.60) (C2sH3aN6O4S, 550.68)
{
oo HN e P T w
w N S N Vi
PN N N \@5\
{ \E \E:\\\‘ N “;H Q\/Q o
RNV ‘ﬁ)\(} =
‘L
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19 AtolZ=aYElt) e} Ecis
(Cyclopentyltadalafil-cis)
(CasH2sN30,, 443.49)

o
o'

Q) Atol Z = ettt -trans
(Cyclopentyltadalafil-trans)
(C26H25N304, 44349)

2)  r= vt U (Pseudovardenafil)

(C2H29N50;S, 459.57)
(0]

\Y4 N

N
Sjes
o/\\<\\

Q0 HN =
S X

22 2™} (Sildenafil)
(CyH50NG04S, 474.58)

£
Ao
O-\\S'p HF\: \JE {;;\J
(’_‘\:.\I - /?c-\_\/ “N /_‘\“:{‘
M f H R
e /‘*\Q \

@ A1 U2 (Cinnamyldenafil)
(C52H3sNOs, 554)

-

N

@ o} E}thet 8 (Aminotadalafil)
(C21H1sN4Oy4, 390.40)

@ oFuhd (Avanafil)
(C23H26CIN703, 483.95)

20 oA Eo}br] -l v} 2} (Acetaminotadalafil)
(C23H2()N4O5, 43243)

@) o}A g ute] v (Acetylvardenafil)
(CsH3aNeO3, 466.59)

LR

SN /
o™

o} A E 4H(Acetyl acid)
(CisH20N4O4, 356.38)

OH

o)A EE oA
(Imidazosagatriazinone)
(Ci7H20N4O,, 312.37)

CH,

o] A&z 2 2 Elt}e} (Isopropylnortadalafil)
(C2aH23N304, 417.47)
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Q) &4=2H U (Oxohongdenafil)
(C25H32N604, 48057)

/
o HN N
|

/\)Qv‘k@

2 &9 x 2 et ebE (N-Octylnortadalafil)
(CaH33N304, 487.60)

@ o2 (Udenafil)
(C25H36N604S, 516.66)

g
Iy o WY
I\LN /\\,/\«N,Sxﬂ/ w\br/""\% '\\_{,’
i # 1
e {? \\

G) zk4=<QFE 2} (Xanthoanthrafil)
(C19H23N305, 38941)

J_/OH

HN
N
H
/\Q\OCHa

NO2 OCH3

® 7}E B U-E (Carbodenafil)
(C2sH3N6O5, 452.56)

o] HN Y
X,
N N

-

0 & =& =\ (Chlorodenafil)
(C1sHnCIN,Os, 388.86)

6 2=z 3z EtrhetE (Chloropretadalafil)
(C2HCIN;Os, 426.86)

@ efr}etd (Tadalafil)
(Co2H1oNz04, 389.40)

@ A 24 vy (Thiosildenfil)
(C2H30NeO3S,, 490.64)

/
N

(\N(S\S//id'\;N | /
/N\) o™

] 2 F 3] 7 2] F (Thioquinapiperifil)
(CauHsNOS, 448.59)

H
(-

%] 2 & B A ¥ U-F (Thiohomosildenafil)
(C3H3oNeO3S,, 504.68)

PEEERE EEEE ]
(Propoxyphenylhiosildenaifl)
(C24H32NO3S,, 504.67)
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B 2Z A AdA e du g
(Propoxyphenylhioaildenaifl)
(CosH3uN6OsS,, 518.70)

)\/" A
5

O/\/

B ZRE AR el R AT Rt
(Propoxyphenylthiohydroxyhomosildenafil)
(C24H34N60452, 534. 69)

g
HO, M.--*«.hL !

Lok

P
o] f i -H{L
‘\\.._\__-'.'-" *-\.D.-"‘\\.._\_,.-" -‘,II

EEERE EEEERE e
(Propoxyphenylthiohomosildenafil)
(CasHauN6O3S,, 518.70)

1

l o Hl Bo M
- P T
d’.l \|‘|' = M "i‘:
= P

e ""'ﬂ o

4 1 ¥ 2] ] .= %-H W} (Piperidinohongdenafil)
(C2aH:1N503, 437.55)

s} o] = = A kel U2 (Hydroxyvardenafil)
(CosHN4OsS, 504.61)

SOl EFAA 2 B E
(Hydroxythiohomosildenafil)
(C23H32N60482, 520.68)

/
HN N
(\N(}Séid\h‘l V
HO N NS o™~

slo] EEA| & = 2 H U (Hydroxychlorodenafil)
(C1oHxCIN,Os, 390.87)

/

H HN I N\N

Cl N Y
o

Hydroxychlorodenafil (CoH,3CIN;O3, 390)

6 sto]=FA 5 =AW (Hydroxyhomosildenafil)
(CsHN4OsS, 504.61)

N
Ho N

6D &to] =& -A]&H W (Hydroxyhongdenafil)
(C25H34N6O4, 482.59)

Il

HO\/\N

6 & =4 d v (Homosildenafil)
(C23H32N604S 488. 61)

B

S EftehE (Homotadalafil)
(C23H21N304, 403.43)

" Y
q_‘jCl

[+]

6» & }E (Hongdenafil)
(CsH34N6O5, 466.59)
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6 o] F =3 E] 1 (Cyclopentynafil)
(CasH36N6O4S, 528.68)

/
(\N‘i\s”%@\i\ 9
O/N\) o

2) AIREAEA] & O FAREE

O "=wE AR E g (Desmethylsibutramine)
(CigH24CIN, 265.83)

HN

@ uld 2= e A3 E 2 (Didesmethylsibutramine)
(Ci5H2CIN, 251.79)

@ AlF-EgH(Sibutramine)
(C 17Ho6CIN s 279.85)

@ <. =g 2~elE(Orlistat)
(CooH53NOs, 495.73)

B ZF22ZAF-EZ(Chlorosibutramine)
(C17H2sCLN, 314.29)

Ccl

Ccl

©® == =2A9E g (Chlorosipentramine)
(C1gH2CIN, 328.32)

Cl il
Cl
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3) FAEA % I FAREE

DO =g v 3 2] =(Glimepiride)
(CZqH"MN/[OSS, 490.62)

@ =W F 2] =(Glibenclamide)
(CHosCINZOsS, 494.00)

@ =23 (Gliclazide)
(Ci5Ha1N3O5S, 323.41)

@ =23 3 (Glipizide)
(CHoN:04S, 445.54)
O\ //

3L )=
FE AT

4) 71et 9]¢}

O N-YE & 43ZF 2 (N-nitrosofenfluramine)
<C12H15F3NQO, 260.26)

@ d ® % =2 (Levothyroxine, T4)
(CisH11LLNO,, 776.87)

N

\

- J@M

F
F
F
@ # 22 24 (Liothyronine, T3) @ ¥ =¥ (Ephedrine)
(Ci5H12IsNOy, 650.97) (CioHisNO, 165.24)
|
b8
HO [ NH;
OH

(e}

® o] 7} (Icariin)
(Ca3Hy9015, 676.67)

OH
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(1) 7}2=7}2=AFo] = A(Cascaroside A)
(Co7H32014, 580.54)

HO
HO o
HO O O OH
OH
OH
H H
o OH
HO
OH
OH

(2) 7} 2~7} 2 Aol = B(Cascaroside B)
(Co7H3014, 580.54)

HO
HO o
HO O O OH
OH
OH
H H oH
[0}
HO
OH
OH

® (3) 7F2~7)2A}o] = C(Cascaroside C)
(CorHg2013, 564.54)

HO
HO o
HO O O OH
OH
CH
HoHoy
o
HO
OH
OH

® (4) 7F2=7F2 Aol = D(Cascaroside D)
(Co7Hz2013, 564.54)

HO
HO 0
HO O O OH
OH
CH
HoH OH ’
[0}
HO
OH
OH

@ (1) Ax=Alo]= A(Sennoside A)
(C42H38020, 86275)
OH

@ (2) Ax=Alo]= B(Sennoside B)
(CyoH3309, 862.75)

® 2.3l (Yohimbine)
(Cleg()‘NzOS, 35445)

© AEFH
(Fenfluramine)
(CioHigF3N, 231.26)

/\NJ\)Q\ﬁF
H F
F
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10 ¥ = = g4 ¢l (Phenolphthalein) O =55 A" (Fluoxetine)
(CooH1404, 318.32) (Ci7HigF3NO, 309.33)

2& O}/‘ﬂEani %3 3 dSPE (dispersive SPE)& A A|&}o] o4

M AR vFE 1 A FEA 7 (LC-MS/MS)
g2k AleF 9 Al
1) vl JAZZrlETYZE E= o9 53 A
2) &1 3% AAlF £ o8 w53
o

3)

H EFEFEY 2t EFUNS WLl AP B HNste] Pl A4S 9 EF
Ao At 2AT G B Y EAZ T0°CoIA 308 B A w2
A} Fe)

4% CAS No. Bz} EE A
o = X % I H _OH
A , 492-89-7 Co1Hi605 i j
(C15:0) S N T N TN TN T Ny,
o= Al [T P o
o 35237-02-6 CoH3,0, [ J*“V :
(C15:1) R N N e
oH
O = A % III |
A 83258-37-1 CorHiO | “\fﬂ
(C152) NP S o
$EAE ¥ P
. 83543-37-7 CorH30» MY
(C153) l"'-..;‘f"‘.ﬁ&/"h'“*-/i“k/““w&-‘ﬁh%a--/ﬁcﬁz

- 104 -



OH

2} L om
5862-27-1 R

(C17:0) CazHyoOo I

~ \_\__\l___,.-.\_\_-_____.--._H_\_'____,H,__Hf__.-h\.‘/,nkf_,,-._H___,.--.HH.J___.-_\_CH.

7HAl IAIZE 259k A2tk EDTA7E ¢Hd 3] L—.“X] Form®E Aol H#st

ok ARESRaL, Hasiotd dAlde] & AREETh

7}E 2] #]): QUEChERS A& T+ o]9} 553 A

7h E-%%% S AAA A PSA(Primary secondary amine):Cig:3HAMaF 1 450] 1:1:69] H]

£(6.25 mg:6.25 mg:375 mg)Z &3 Ak

) % 37 A PSA:Zkuk v o] 1:6(50 mg:300 mg)e] Hl&2 EgE Aok
ZHformic acid) &94: 1,000 mL &#F&g2=3d x5 Hformic acid) 1

mL% %—?3’— E2 EAA7MA Ao (A &g,

)
o3
ol
| [

SJ)

)
é

ofo
>
2
o
wn
g
=

8) 7IEtAl ok 55 & o9t 5% A
vk Al g o] A
1) =
TAstE A5 2g(AF9] A9 1g)S B3] Dol 50 mL dAlFe] el Helal 58
5 mLE 7Fst & 17| (vortex mixer)® 183t GLE]r oMM EYUEL 5 mL¥} 3t
EF 1 go 78t uR7|2 183 53 ts, 47T, 2,700 xgollAl 10&7F 4l &g
t}.
2) BA
15 mL Aol ZAE AHdSPE 7FEEA]) 50 mg(HdHA]) B+ 350 mg(al’d+d
AE FAstar FHE Aesd AFS Pk w2 183 £38ka, 4T, 2,700 xgoll A
1037 dAFg e 5, 45 d=ZFSE M2 15 mL 9483 %Zl‘:}. 40°C 58
ol Aaxdag £ vEs 1 mLE Jbekal w7 1@ £ § 5 25T
A2 ske] gsjAIZIt) o] HE 47T, 13500 xgolA 38 FARZ F AE=AS HF
AlgdgAor gt
B, A }

e
N
i

L) o5/
(1) o154 A: 0.1%(v/v) EE4Hformic acid) &3k =8
(2) °] =4 B Wgks
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A ZH(E) o] 5% A(%) o] & 4B(%)

0.0 20 80
1.0 20 80
3.0 0 100
10.0 0 100
10.5 20 80
15 20 80

7hH o]<-3} Wi ESI(Negative ion mode)
1) Ion source temperature: 350C

t}) Ion spray voltage: -4.5 kV

2}) Curtain gas: 6 psi

u}) Collision gas(N»): 10 psi

Hh) Ton source gas 1: 10 psi

A}) Ton source gas 2: 20 psi

E2. AAAEREINZ-FFEA] BAL 9 Syl

A < WA o] = X
Jpepe e 2 7 - A T-o] & Y 4 o] 2 Z=dA
o (Precursor (Product (Collision
(Compound) () (g/mol) ) )
ion,m/z) ion,m/z) Energy, eV)
. 122.2Y -48
1 Urushiol I 8.98 3205 319.1 136.1 46
. 122.0V -42
2 Urushiol I 8.41 3185 317.1 135.0 56
. 122.0V -44
3 Urushiol I 8.00 3165 315.3 135.2 50
. 135.1Y -48
4 Urushiol V 7.65 3145 313.3 192.0 4
121.9Y -52
5 Laccol 9.82 348.6 347.4 135.0 60
1) A 2ro] &

% 7} A1 o] &(Product ion)el that AFRA ] A 2AL ALY/ HAGoR WA

ALEE 4= glom AAlE o]l Aol HEo] Tt
3) A=A =4
FFA = g dA 5)& 185t th39 Matrix— matched

o] EQCksrgo] e &

standardMMS) Z A He wel st EFTFLNS =
LA 7)o FPRE Aojxl AmvkEg] Ao Aol
T&he] 7 & (Matrix-matched calibration curve)2 214 gt}
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[e)
=

# 3t
£ 5 mLe ASIER 1 g8 Area

1087F A4 %

= ==

T=

7} Matrix-matched standard(MMS) Z#| %
S/ A (Blank sample) 2 g(¥ XPA S

Q_OH 5

>
w
Me
o
(o,
o>
Sh
AC)
2
o
oy
ol
_IO
tlo o
N
ofN
=5
M
ofo
_]0
o
t
r U
o =

1 g9& A4E3

HU_J

mLE 7}k & wHb7](vortex mixer)

WP E 12 F , 4T, 2,700

’

>
o
& o
)=

—.~
kl
M
AL
(i,
o
O]Nt
2
TZi
mlo

}6]'%":’“ HEFSE ANZS

R S

Pow

<{ 1
a1
M
=~
2 }-Nr
[o
k%)
2l
)
QL
2
= oo A
:cl){jv
>,

=t all ¥ L 4 7=
10 ng/mL 100 ng/mL
20 ng/mL 200 ng/mL 02 mL
30 ng/mL 300 ng/mL (¥7o] 3%
40 ng/mL 400 ng/mL 0.ImL)
50 ng/mL 500 ng/mL
4) EEFC] AZvE LT
Urushiol 1
1600
e Laccol
1200
Z e Urushiol 2
“: 200
= GO0 Urushiol 3 I
400
200 Urushiol 5 H '
I|
D E N i ILJ 'Ill Jllh L
1.0 20 3.0 4.0 50 6.0 TT?meBnEm 90 100 110 120 130 140
a9 1 ivEe ARvEI d4].
5 A#FIAE FAIL1,0,I,V, 2+F Zzte thste] 10 ng/kgs % &3hch
A
9] Ao ol EF G A=Y o] Ma MTE A7 Syoleo A
g9 $TA L oG}
AEFA S
AR AT 2hoq Aol AR AmetEad e WA vTE A =
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50 mL A2 #o
b EEskt oAl EY
F oo

*g

gheh 15 mL dAlE e el B A& ]"k(dSPE ZFEZ]A]) 50 mg

= 350 mg(add s Fs ST wEIE ]

15

o
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ot
gt
kK
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)
E
5
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o] o] EFE&HH UXT uf HGeFolof tigh A Fo] e WAHS HFHo diygstd
et o, olw $FAE FFS SFAIS OV, gF9 o= g
1) Ak
GFA 2o st (ug/kg) = C  x D
C: ol 3 FA1&9 T3 (ug/ke)
D: 2] ulj <

9.14 "HE g slo] =2 7 H] = (5-9-Tetrahydrocannabinol) % FpH] T] 2-(Cannabidiol) A] 3
7h AlEY 48R4

SebA Sk, Theba fol g,

AR F PAUYRAS WEes FE2%n odste] dAARMEINI-AFEA 2
24 g}
o %4

A A= rpE el 2 - FE A 71 (LC-MS/MS) & A8 2t
gk AloF B Al
1) & oﬂiﬂii‘#ilﬂﬁﬁ T olef T A
2) =YY CBD(Cannabidiol), THC((-)§-9-Tetrahydrocannabinol) ¥+ %< 2H72F wWEE
ol %:04 00 mg/L7} = A gt}

9 BEEol: BEANL PAY AR FEEL o] 47

o
off
ki
fr
rlof
e
oty
1%
o
o
4n

e A= £ )
4) 71ekA1 ek B EE ol9} F53 A
wh AR g e 24
74x1]§ A3 3 1 go| WES 20 mLS 7H8ke] 10837t

]_
= 47T, 4,000 xgol A 1087 A3t Asdas 4
mE s F AYERon
AR
D dAazrteagze 4921
h A Cul AY E olst BER 4

) o5

1%
BN

(1) o5 A 01%(v/v) EZ54Hformic acid) 33 &
(2) o152 B: 01%(v/v) EEAformic acid) 373 oA EYUEH
AZHE) A%) B(%)
0.0 70 30
05 70 30
2.5 30 70
10 30 70
10.1 70 30
11.0 70 30
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of) A5 &5 40T
nh) FYF 5 L
2) ARFEA7] #Ax=1
7} o] &3} W ESI(Positive ion mode)
) 2= e 100 ~ 500 m/z
Al AAaZvE O E-AFEA Y] 2SS 9% 5ol
7 = 7 2k < =
wg At #5473 o] 2 A4 o] 2 =l A
© d A (Exact (Precursor ion, (Product ion. m/2) (Collision
ompoun oduct ion, 1z
P (MW) mass) [M+H]", m2) energy, eV)
7o) e 193.1Y 23
] o 314.5 314.20 315
(Cannabidiol) 259.2 20
)
HEaeho] = 2 7 s 193.1 2%
| ) 314.5 314.22 315
(Tetrahydrocannabinol) 259.3 14
DA eFo] &
¥ ZF Aol gk AFEATY 772 AE AFRTV] V]9 HAGeE WAste A
Ao A o]ee] Aol A go] 7hsE
3) A A
A8 Es FdE dAT Hste AAAZrtETHZ-FAFREA 7] 2+ F9isko]
A2 A=ZvtEOMAS] I3 o] e WS St PSS A
4) ivw AZvEH
THC
|
100 1
E CBD
3 |
% 50

)

00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 0.0 95 10.0 10.5
Time (min)

CBD(4.7), THC(5.7+)

- 109 -



A A

Zo] gRuEL

37 =& 3L
HTE

1.

—

=2
=

1

T

AL 0.1 mg/kg

5 A%

9 207 dojxl ARwETIWAAN] IAV} T

EERN

;OL
o

vze)

—~
o

o

Tl
o
A
el
&
B
e
3!

&A1 A(Phomopsin A) A&

9.15 ®

—_—

o
HH
olo
h
s
ot

7t Al

o
olo

"

K
Ho

Bl
i
K
THo
Bl
i

o
T
il

wi

SEEREE EEE LR

?l,

of A = of 2}

@ e

4 717]
A F 2wt E g X -2 7] (LC-MS/MS)

=
=

o

S
)
Do

st &

]

T
-~ ©

3

3
zg

A AZnE T2

ol
ol

1) & :

g,

] Gol Het&e] =9 500 mg/L7} = A

S

SO
TEes A

B

2

N
2!

<t

ar
do

o
i

o
ot
;Ot
=

T

op Al U

o -
o

do

o
-

g}~

2 FAAA7A A2

=

1,000 mL &%

(ammonium formate) & H:

P
T

(ammonium formate) 315.3 mge ¥ il A A

F & F (ammonium

=
= )

95%

(ammonium formate)

formate) 315.3 mgS il wWEE 950 mL, A A 50 mL

ot A

bol Abgaet

315
H ©

o =
= <

N
o)
T

olo

B

=)
X
A
il
NJo
T
)

(o}l =Y

ar
olo
il
-

o
s

)
i)

—

o

50

o

5 ¢g

AA

o

3}

(80:19:1, v/v/v)) 20 mL= 7}

ske] 60

Fao 1:11(v/v) &2 gAstt. 9o 3] (PTFE filter 0.2 n

O

N

o

A

W

o

D CiAl A3 mm x 100 mm, 3 ym) E+ o9t FF

49

7H)

‘AO

) olF

(ammonium formate) & <4

(1) ©

(ammonium formate) 95% " &-& & H

(2) °
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o] F % A(%)

o] 54 B(%)
0 90 10
1 90 10
9 100
11 100
11.1 90 10
15 90 10
oh) ol % 04 mL/i
2} A9l &% 3T
uh) F=J & 10 pl
2) A&EEA7] =1
71) o] &3} " ESI(Positive ion mode)
1) Collision gas: Nyo(H ) L= ol 553 4
¥ 1 dAIZvfEagZ-AFEA 7] BAS 93 EAol
T tAw | plrdE  AAes FE
ecursor ion, roduct ion,
(Compound) (M.W.) 2) m/z) energy, eV)
1)
ZTEA A 323.1
(Phomopsin A) 789.236 789.2 2961
D el &

7} A4 o] 2 (Product ion)el di
P

7)
HAste]l Abgd 4 e, A

e
o,
1o
1o
ox
2
o,
rlo
k1
o RN
oo
(0]

e

A A (6.65%)

ug/L)e] AZvtE T oA,

) AN
g zpow o AmntEaYde] WAk gEed WA {EE A7 W)
o] Yxsholol Gt} wg EFE G AAgole] A
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b,

o
pad

}

sofof

S

A

Q)
=

o] + 20~30% o]uel A

]_

G

H| 1l

[e)

=

(product ion)o] ©
(response ratio)

)

X

&

Flo 1 o

]ﬂ [aN] [aN] o

L2 R N

oo

3
o o
m X
VI VI
S o
(&N —
PN N

5 HEAE

Nd
o]
Hr

T

o

0

0

o 1 &4 7 A (blank sample)ol ¥

Qoj7l AmrtEaAte] 7 W ol

o

do

oot

—
fite)

Al W (Lupinine, 13-hydroxylupanine, Lupanine, Sparteine, Angustifoline)

o] AmntEIYM o 72 RE A o] (quantitative ion)9] Z} YA wo] T ¥ WA ul

oF
TR
olo
e
s
oM

7k Al

_fo.._
olo

N

=
K
Mo

v
i
K
Mo

B
s

-3

3

AAZvE Y

ol

=

[e)

oﬂE

=

p 84

3l o]

o IA = o 7R

ol
"

ol

~AZFEA 7 (LC-MS/MS)

1)

WA A ZwpE 1

7171
A AZaE 18

=
=
ol

2) & 3xF A

1 &

o},

-5} o] = 2 A F 3} (13-hydroxylupanine),

3] (Lupinine), 3 (Lupanine), 13

w-

[e)

=

2l (Angustifoline)

3
=

RS

2~ 3} H| 21 (Sparteine),

o)
o

B

W

1,250 mg/L7} ¥ %=

N
2!
ol

;Of

<

o

to] AE 5% &

2 =
Sl

X

&2

b 80:19:19] 3 |

1]

<)

7}

=
=

155
2H80:19:1, v/v/v)) 50 mL

1,000 mL & =& 2t~3e] HFBA ImLS Y11
=

Q of:
=L

[}
el A 3500 GE 20

o FEdree/E/

1,000 mL € #FZ g~ =] HFBA 1mL<
j;_

Eis

o}
o
=

o
=
=

1

7) 0.19% HFBA v €h&-g ol

A

3}

mj = 5wl 34 %k

-
t}.
Kol
=

=

A 77} A]

Al
°
b

1=

hva
A
4

A
20%

7HA
=

6) 0.1% HFBA (heptafluorobutyric acid)
1

!

Ae Al

ki3

o] 4] (RC filter 0.2 ym)Z ] 3}

ol
ol

<
T

FEE
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uh A
1) a2tz =4
7hH Zel: Cig (21 mm x 100 mm, 3 ym) £+ °|¢ 553 A
) olst
(1) °o]5% A: 0.1% HFBA £
(2) o] B: 0.1% HFBA H&F=2-8
Al ZHE) ol 57 A(%) ol 574 B(%)
0 95 5
05 95 5
4.0 0 100
45 0 100
5.0 95 5
10.0 95 5
oh) ol s/ = 05 mL/d
2h) Zdex: 35T
b)) FdE 5 ul
2) AEA7) 27
7} Ionization: ESI (Positive ion mode)
1} Collision gas: No(H4) Ti= o]} 553k 4
t}) Ion source temperature: 500 C
2}) Ion source voltage: 5.5 kV
n}) Curtain gas: 25 psi
H}h) Collision gas: 8 psi
%1 dAZZrEafdZ-AEFEA7] £4S A% 5ol
A o] & Ay AJ o] & F=olu
(Cl'ir;j' }\éul’ﬂr;d) (T'EA/[X%,V%) (Precursor ion, (Product ion, (Collision
ompo A m/’z) m/z) energy, eV)
=3 124.0" 24
(Lupinine) 169.268 170.20 136.0 28
13-3fo] E 2 A 23y 152.0" 26
(13-hydroxylupanine) 264.369 26530 69.9 36
=5y 136.0" 25
(Lupanine) 248.370 249.25 69.9 35
ob 1 E] E 7 ‘ . 193.0" 18
(Angustifoline) 234,343 235.20 112.0 28
» 3}l _. 134.0" 27
(Sparteine) 234381 23520 979 33
D A eko] &
% 78 AAd ol (Product ion)oll tist A=A 7|9 7720 AFE7]7]19 HAGoRE
Aste] A8 & glow, AAE ol olsle] Aol LE Hgo] B
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i

ey, s

Moy, g

Iternity gz

B.oes

T

- ona

Ve

O
s00o.o
sooo.a

acoo.o

ook
oo
=1

o

z Bas

2 oas

Z.zas

Zoaa

1 o

sooo.o

oo o

ANGADRNDRdwaadaad il REE RN NE
i :
i
H

=0
Timoa, o

138} o] =S A F 3} (3.24%)

=
T e

=
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ity

[Epr=3 o =TS =0 B E ER=

=To

29} E] ?1(3.82%)

g 1. F3d, 13-so| =E A F ) Fuld
ARvEITY o A

4) 84 2 ZAZFAH
o] 2o R Aol ARwEINYS] FA= EFE A HwFE ALY vl
of dA|stojof g} EE ZFEHH AFE Ao MFo] 2 (precursor ion) A 0]
(product ion)o] HA|etejof il EFE NI AP G Aol 7F WG A7 <]

(response ratio)< H]uste] 1 H]&o] + 20~30% o] el

A DA shofof

o] &3k Rk& A 71| B &(%) 581 £1(%)
> 50 +20
> 20, <50 £25
> 10, <20 30
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