22 ANANNYN ANVKRT TN T =2 ) THNTOREK I a~ N7 T 78207 K
BRI K B RIS
() Strxtgibe NP ANVKRTZ ROV T = ) 7T (35T
(2) mEHEFE AR
(3) HriE
A HEOCHAH

1) TN VAR R J1L23 U L [C12HiNO,) 25 mg % 0.01 mg OHf % TH
D, TOEMETLEL, SOmLORET T A AN, T 2N THENL,
WA ETT & b2 M2 THANY UVERERE 2325 (Z0#E 1 mL 1%,
ANRNRYLELTOSmgZEHmT 5, ) .

2) INAKRT T UBERERR AR 7 T [CoHisNOs) 25 mg % 0.01 mg OHi E
TEYD, TOoHMEETLE L, S0 mL OE®ET7 T A AN, T M2 THE
ML, BIHERETT M2 MATHNRT 7 U EERKEZRLT S5 (Z 0
ImLiZ, ZIVARTZ7Z7 L LTO0SmgaEaHT 5, ) o

3) 7= /) 7 HNTEERER 7z /) 7 HNT [CiH17NO,) 25 mg % 0.01 mg D
HiETRY, ZOHELETHEL, 50 mL OEET I X a2 A, T 2z
THEML, BICERETCT N Z2MATT = ) TNV TEERRZ AT 5
(ZOW1ImLlE, 7=/ 7 ON7TELTO05mgaEalT 5, ) .

4) BEIEBSERER VRNV VR T TR = ) T I T EREFIR O
—ERAE L, T M TEMICHRL, 1 mL I ANY L IIVRT T
RORT =) THNTELTENEN 10 ug & E5H T 5 BRI A FIK &2 4
Do
R LT, BERIBAEERIKEO #4247 h=F U /L—K (3+2) TIEME
WAL, 1 mL FUZHAARY L HIVRT T RN T =2 ) THAVTELTEN
ZH0.04~600 ng 5 A T D HBUR O ERIEIR SR ER 2T 5,

B = =

h H SHTRREF 10 g %2 0.01 gDHTETED ., TOHKMEETH L, 300 mL O
e =M 7 7 23z Ak, K20mL (FZHCFIX30mL) ZA0%., 30 ZfEIFfER .
FIZ7 % 2 100mL (RE4XEIE 120mL) ZA0%. 30 Z0f4R 0 IR CTHiIH T %,
200mL DEET T Aax2T7 77 —FI}OTICES, itz A (5 B) TK
FlAM LT-th, oD =A7 7 Aa ORI ZIEXRT & F v 50mL THE L, R
Bl AT 5, BIZART7 FAADERETTE N E2MZ D, ZDHK 2 mL
(AR, BIZ7 & P CTEMIC10EANR L%, €DK 2mL) % 50 mL @
RYIT T AZIEMEIC AL, K20mL 212 C, B 7 LLEIZ M3 2 5 UEHAR
S RN

T DEED I BTN YT Y BV I =H T A (500 mg) B2 ET
T hr=FUA5SmL KUK SmL TIHREFRT 5, dEHAKZ I =0 7 LI AL,
KEAFETARO BiallEZ T 2 E TR S E 2, EHAKRD A>T\ >
FAakEK=TEr=FrU N (9+1) SmL T OT2REVEHFL, WLKEIERI =
T A&, RERICHEH S E 5,
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10 mL DEETZ 7 A% I =7 L0 FICEE, 7TEr=FJ/L—K (3+2) 9
mL Z#I=A 722Nz, HREZEEIEDL, TIZEET T AaAOEHRETT
T h=hU -7k (3+2) 2. ZOWED—{% 5,000xg T 5 Fyfidm OB L,
EBARERE 7 v~ N 7T T8 T DRVE RSN X D RE AT 2 BEHE
weET 5,

Wik v~ N 777807 ARV ESHFHZ L 2HE BEHAR K O BIRIEA
RS S uL 2K a~ N7 772 07 DRVERSHEHIEA L, BIREUE
Btz o~ 7T 6555,

HESRM Bl
(Gik7 v~ ~7F 7)

il 7 AT ETINT I U B HT A (NER 2.1
mm, =& 150 mm, RifE 5 pum) 3

i it 1 2 mmol/L BT > =7 MR —T7 2 b= kUL
(4+1) — 15 min — (1+9) (5 min f&FF)

it 3 : 0.2 mL/min

A7 A FE IR R 40°C

(% T BDBVE BT aHis™)

R 5 U EARE By AT R

A4 F v fb v XL —AF4k (BS]) ¥ (EA A
E—F)

A4 A4 v JR |\ O 120°C

FTYINR—= 3 H AN, (650L/h, 350 °C)

¥y &7 U —FE:1kV

2 — v H A :Np (50L/h)

= — v E FE:TEROEEY

a2 U ¥ g v A A :Ar (0.25 mL/min)

aYVarzRx X — FTEDERED

T = F — A4 F v FTROEEBD

& BWEOWE SR

7Y F—H— A=Y /4 a—y ayay
T E R S AA E=H Vil B TRILF—
(m/z) (m/z) (m/z) V) (eV)
145 — 22 12
v Za V% 202
— 127 22 28
. 165 — 24 12
TINVKT T 222
— 123 24 23
R R 95 — 24 16
T )T INT 208
— 77 24 36

&t B BonBERE ot 7 a~ N7 A0 b E— 7 HBEXIIEE 2 RD
THRERZIER L, AT BREELZHE T 5,
HE 1 PEHIE 1~2 mL/min BE &35, LEIZGE TR ~=Fh—/L K& AT
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Do
2 InertSep Slim-J C18-B (V—= /LA = 28) WiZnEtFR%EDL D
3 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Z i LA D b
D
4 ACQUITY TQD (Waters ) (2 X 5 Sf:43)
(B%E) piEAN) TF—va v
< WRINENIN R Je OVl LA

AN WNER R R UK

WRINBK 5y 44 B FEE (mg/ke) s L (%) RSD, (%)
HNRY L P A A e E R B A AR 0.01 5 89.6 7.2
0.1 5 96.9 2.5
INE 0.01 5 9.6 8.8
2 5 92.9 4.0
oA L 0.01 5 96.0 10
0.1 5 96.2 45
~A 0.01 5 90.6 7.2
10 5 96.4 1.1
F— o~ A 0.1 5 86.6 6.6
250 5 103 1.1
HIVRT T P A A B R B A LR 0.01 5 93.2 6.6
0.05 5 95.8 3.7
INE 0.01 5 95.1 6.5
0.2 5 91.3 1.9
LA L 0.01 5 105 7.4
0.05 5 94.0 1.2
~A B 0.01 5 97.8 43
0.1 5 93.4 6.9
F— o~ A 0.1 5 2.8 5.0
13 5 95.7 2.1
7= 7 N7 ARFIEEREESFEE 0.01 5 89.4 6.8
0.3 5 95.0 1.3
INE 0.01 5 85.5 11
0.3 5 91.8 2.7
oA L 0.01 5 9.9 7.3
0.3 5 94.3 3.1
~A 0.01 5 86.8 7.3
0.3 5 95.6 22
F— o~ A 0.1 5 95.3 5.5
10 5 99.1 2.6
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- S fm) RER

e C " ﬁ;jﬁ;k %*E‘Ugﬂj UINPERS WMEIN R s Ui SR RIS HorRat
A AROME gy 9t (mghe) (%) Rsp, 0 Rpy () O
N Za N PRI T L A fie 11 0 0.1 99.4 7.2 15 0.68
NG 11 0 2 95.4 5.9 9.4 0.46
EH5bAZ L 11 0 0.1 99.1 4.6 16 0.74
<A " 10 1 10 97.9 2.6 6.5 0.58
F = ~A 11 0 10 94.9 5.3 11 0.96
TIIVIR T T WS R Atk 11 0 0.1 96.5 3.1 7.5 0.34
N 11 0 0.2 94.2 5.6 7.0 0.34
oA L 11 0 0.05 96.8 34 9.9 0.45
<A " 11 0 0.1 98.7 2.3 5.2 0.24
F = ~A 11 0 10 94.0 2.2 6.1 0.54
T ) T HAT WA AR 11 0 0.3 94.9 4.7 5.6 0.29
N 11 0 0.3 9.5 6.0 7.2 0.37
oA L 11 0 0.3 96.3 34 8.3 0.43
<A 11 0 0.3 97.8 32 6.7 0.35
F—~A 11 0 10 95.4 2.8 7.0 0.61
CER TR (H—RBREIC X DR AEHR % 0.01 mgkg (HEH %
0.1 mg/kg)
R TIR (3R = L A HERR) AEHH £ 0.003 mg/kg (R 45
0.03 mg/kg)
(%) Zrua~ 77 L6
A B
LI S = L UL S
AT | l ALt |
e, i
5 i
Ty Iy

{

8 7 8 3 10 1 12
(Bl

[ 7 4 9 10 11

{FIF0=RE,

BERRVARMEMOIOT TS A
AR (AN re LClng/mL, HAVARTZ7Z L 1L TO05ng/mL, 7=/

717 & LT 0.3 ng/mL)

12

B : WSEE (WAFEERHEAfFEEHZ L") e LTO0.1mgkg, WIVRT T
&L TO0.05mgkg, 7=/ 7 H)7ELTO0.3 mgkg Y &IRMN)

23 AN LFOMDEEOWEIKs a~ N7 T 7 &2 5 NRE&STEHC X A R

o3tk

(1) Hrxtgiesay ANRY N, ANKRT T, FTrraF) R, T 7=/
DR, Tz ) THNVT TTAREN, TAVFFY VR RA RF T2 ) VR
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(8 Al 57)

(2) WA fRb D, FRREHLEE R OBk

(3) ik

A HEOCHAH

o R A R YRR J1 8 b [CoHuNO2) | VAR T 7 > [CiHisNOs) . F
777U K [CoHeCINgS) . 77 7=/ YK [CoHuN2O2) . 7=/ 7T HILT
(CH7NO2 ) . 7 7 A F BV [CyHuCINO2) . 7 v U A F VY = b
(Ci2H6F2N202) MOVA b X7 =/ ¥ K [CpoHasN203) 45 25 mg % 0.01 mg DH7
EFTRY, ZOHEETEL, TNENS0mLOERET 7 A2l AR, Tk b
EMZCEML, BICERETT 2z THERERERREZRYS S (2
NHOWEA 1 mLiT, FEEELTCENRENOSmgE2EHT 5, ) .
F ARG A 2mL (VA4 F Y =/1F 10mL) % 100mL ODEFE 7 T A
DZIEREIC AN, FICHERETT & a2 li CERREAEREFKR 2 HNI 5
(ZOW 1 mLIE, FEELELTEREN 10pg (FAUFFY =LF 50 ug) %
EET D, )
ERICERL T, BERAGEERKO—M%EZ, 7 h=FU/L—K (3+2) TIE
FEIZAIR L, 1 mL FIZKBEIEL LTENEN 0.1~2 ng (7L T4 F Y =L
0.5~10ng) 2 &H T HEEOEKBEAEER 2T 5,

B =2

h H IHTRREF 10 g % 0.01 gDHTETED ., TOHKMEETH L, 300 mL O
e =M 7 7 23l A, K30mL (BKIZ20mL) ZO0x., 30 ofEFkER., &
27 h 120 mL CBIKIEZ 100 mL) A0, 30 43[R 0 S T3 5, 200
mL OEET7 7 A% 7 75 —R}OFICES, ks AH# (5 B) TWSI
A LT, D =A7 7 A aROEIZIART & h 2 50mL THA L, FERIC
WHl AT D, FIZRBETZ T AaDERETTE N Z2MRAD, ZOKETE
Y CIEMEIZ 105 AR L7tk mBGUEHA#K 2mL 2 S0mL D727 7 XA 2|21k
MEWZ AL, K20 mL 200 %, 57 LR35 3EHR & 35,

NI FI BTN YA Y BHA VI =T 5 (500 mg) F2ET
T h=FU L 5mL KUUKSmL CTHAKGEFT 5, REHAKZ I =0 7 JT AL,
WER TR TAKIO ESGICET 2 E Tl S ® 25, BIZERERARDO A>T\
77 AazK=T R =KV (9+1) S5mL$>OT2HIPEHF L, BEREZNAK
=BT RNz, RSB EES, I0mLOER T TR I=2hT7 LD FIC
BE, 7Ebh=bU—/K (3+2) 10 mL & =07 LMz, FEKEZEDS
HHE3, HICRBRT7 T AaOERETTE =MV L=k (3+2) A, TD
RoDO—B% 5,000xg T 5oyl EERRERE I n~ NI T 72T
LIAVE B MR KX 2 HEICHE T 23R & T 5,

Wik a~ 7774507 AEESHTRHC X 2H1E ABHAR o OV 2 3K
BIEWERS 5 uL 2Rk v~ 7T 7% 7 ARV EOGHTFHCIEA L, BIRK
ISt a~ T AEBBD,



e S
(k7 m~ ~7Z 7#)

71 7 LA T BTN I Y TV T A (NEE 2.1
mm, £ & 150 mm, KifE 5 pm) "4

b Hite W2 mmol/L BEfE T v E= AR —T 2 h=FU L

(4+1) —15min— (1+9) (5 min f&FF)

it # : 0.2 mL/min

K7 A AR B 40°C

(% > 7 WAV &5yt s)

Foi v o VU EEARARYE &5 Mgt

4 *F v fb Eizx=v7 haATLr—AaF21 (ESD ik
A4 A4 v JR | O 120°C

FINR— g VIRE 350 °C

XY v 7V —FE: EAF35kV, ALF L 1.0kV

o — v B Ok TROEED
aYVar XX — FTROELEEBY

T =K — A F v FTEOEEDY

x® AWEOWESM:

TV —Y— TuXr I a— a)va v

I = — ] R N
B34 JE Ay TERE W BE T RAR—
(m/z) (m/z) (m/z) (V) (eV)
145 — 24 11
NI WIZ + 202
— 127 24 25
) 165 — 32 11
TINVKT Z + 222
— 123 32 23
126 — 36 20
F7ToruarY R + 253
— 90 36 36
. § 133 — 18 20
T77x /TR + 353
— 105 18 42
. . 95 — 28 13
T /) THANT + 208
— 77 28 35
157 — 36 32
7 A MEIL + 334
— 290 36 16
. 180 — 48 28
TNTFFY =)L - 247
— 126 48 28
N 149 — 18 18
ARXFTT7=2/TF + 369
— 133 18 28

it H BONTRINKIGHRH 7 v~ N7 7 A0 56 E— 7 HE X 3mE S 2R
D THREMEER L, B O RIEEZR LT,
E1 JEE 1 mL/min g & 45, HEITEC TR~ =FR— P42,
2 InertSep Slim-J C18-B (V' —=/L¥ A = 2Ml) TN EFRFEDOH D
3 BEVIRAIDOEREBALIBENND D L EIE, WHIERSERICE L
R CIRHNIIR T S8 5,
4 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Z i & [RED
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D
5 ACQUITY TQD (Waters ) |2 X % &4
(BB) HERY) T —va v
< WRINENIN R fe OVl LA

N N N ;‘,_5 (;:h\ e 1
TN 4 REORE I g WAPLICE BB LR
BN L e o 0.1 3 103 6.7
0.2 3 101 0.8
1 3 96.0 4.0
Filh % I A £ A5k 0.1 3 115 11
0.2 3 97.7 8.2
1 3 99.4 1.6
ke 0.1 3 106 93
0.2 3 90.1 6.2
1 3 99.0 0.7
HIVRKRT T fab b 0.1 3 89.4 11
0.2 3 101 8.6
1 3 89.0 2.5
Tild 6 B AL £ Ak 0.1 3 9.1 16
0.2 3 96.6 3.0
1 3 9.7 1.8
K 0.1 3 94.4 8.0
0.2 3 82.5 9.1
1 3 96.3 7.1
v avaAa=VARN b o 0.1 3 107 11
0.2 3 89.9 2.9
1 3 88.0 1.7
s 3 J 4 0.1 3 99.1 6.9
0.2 3 89.3 3.4
1.0 3 94.2 0.4
ke 0.1 3 97.0 11
0.2 3 89.5 4.0
1 3 91.7 2.6
F7 72 YR fab o 0.1 3 102 12
0.2 3 9.7 2.6
1 3 89.2 1.0
Filh F6 AL £ A 0.1 3 973 1.6
0.2 3 9.7 3.7
1 3 94.2 1.9
K 0.1 3 93.0 7.3
0.2 3 88.8 2.4
1 3 2.9 2.8
T ) TANT fab b 0.1 3 99.1 93
0.2 3 103 6.4
1 3 86.1 1.7
Tl 5 B AL £ Ak 0.1 3 101 2.8
0.2 3 96.3 6.9
1 3 94.3 6.9
Lk 0.1 3 9223 13
0.2 3 91.4 7.9
1 3 94.4 3.6
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« TONEN R & O UHSEE (e & )
IR/ 3E

AR 2R ok LR

IR 3 44 OB DA (mg/kg) MR L (%) RSD, (%)
77 A ME Fab b 0.1 3 103 12
0.2 3 104 9.8
1 3 87.0 4.1
A 2 % L ) 0.1 3 104 12
0.2 3 103 11
1 3 93.8 3.7
WK 0.1 3 T 57
0.2 3 87.8 7.4
1 3 93.7 3.0
TAVEER =L FabD 0.05 3 104 7.6
0.1 3 92.9 2.6
TR E B 0.05 3 99.3 6.8
0.1 3 92.0 1.7
Wk 0.05 3 98.9 17
0.1 3 95.9 2.7
Ar¥Fv7z/VR fabb 0.1 3 95.3 6.7
0.2 3 92.5 6.3
1 3 91.6 3.7
i 5% T L A sk 0.1 3 96.7 9.6
0.2 3 77.1 7.7
1 3 92.9 1.1
Wk 0.1 3 89.8 0.7
0.2 3 90.7 5.1
1 3 93.2 0.4

REO AT JERR IR NGRS

PO% THm REE REE (mgke) (%) RSD, (%) RsD (0 oA
HANY L Fab b 12 0 1 97.6 4.4 7.7 0.48
K 12 0 1 101 4.3 11 0.69

ANRT T Fgb b 12 0 1 99.2 4.6 6.1 0.38
K 12 0 1 102 3.8 7.8 0.49

Frous) K FRb b 12 0 1 99.0 4.5 8.6 0.53
B 11 1 1 103 2.8 5.2 0.33

777V K fRb b 11 1 1 95.2 5.1 5.1 0.32
K 12 0 1 102 5.1 6.1 0.39

T/ THANT FHD D 12 0 1 99.3 5.5 10 0.65
K 11 1 1 105 5.0 6.2 0.39

TIAREL FRD D 12 0 1 98.2 7.6 7.9 0.50
B 12 0 1 100 4.5 9.5 0.60

TrTEEY = f D B 12 0 0.1 100 9.8 12 0.55
K 12 0 0.1 107 3.8 12 0.53

Abxez=so8 @D b 12 0 1 97.3 5.0 7.8 0.49
K 12 0 1 103 5.0 5.9 0.37

- EE PR (HE—RBREIC X 50 TNTFX Y = B 0.05 mg/kg,
ZOft D EHE - BB & 0.1 mg/kg

c BRHTIR (B —aBRE I X 2 HERd TNV F Y = BB 0.02 mg/kg.
Z Oft D EFE - BB 4 0.03 mg/kg
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(%) ru~ 7T LH)

FIIz/ U'F'J!l_
AFYTTIVE J\_

l B = Sl | P |
o T /FhILT _ﬁ

ﬁ IO

AR
FILS: |
DALz s}
AR FEF AE

l FspoOur |

0 2 4 6 8 10 12
{F 3303
BER (JLPSFFYZILELT10ng/mL, ZDMEZFE L LT 2ng/mL)
LA A WA

24 TRV F— MEROZORB|YOWREK I v~ N 7T7 7% 07 KB RSHTFHIC K
% [FIRE 3 M 185
(1) S8 sy IR F— K (N-TEFLTLKR x— L EET )
BB AFINERAT s =arabF o (2 5%5)
(2) wEAE B UhEERL, ) | BWEERORDL L
(3) ik
A HEOHAHE

1) 7Ry Rr— MEAERK TNV — R [CsHisN204P) 25 mg % 0.01 mg
OHTETEY., TOHEAETEL, 25mLDOEET T A3l AN, KENMZTHE
L., BICHERETKEMZ T AR F— MEEFIKZ T 25 (20 1
mLiX, ZAVFETRr—FELTImgZzEaHT D, ),

2) 3-AFNAKRAT 4 =a7 a4 U BRIERERK 3-AFNWHEAT7 4 =arut
W (C4HoO4P) 25mg % 0.0l mg DHTETEDY | ZOFEMEEZTEEH L., 25mL D
BET T AIZAN, KEMZTHENL, BITEHRETKEMZ T3-AFILE A
T4 =adn e VBEERE RS S (208 1 mL %, 3-AFNAEKRAT ¢
—ayubFrBELTCImgZEaHT5, ),

3) RIEAEERK  EHICEL T AR R— MEERE KON 3- A F LR
A7 4 =aya A rBEERKEO ARG L, BRICKTEMIZARL, 1
mL FUIZT VR R — F KR 3-ATF VAR T =ayaedrge L TENEN
100 pg &6 7 2 RIKIRGIEERIK 2 RS 5,

B = =

Fh tH IINTEREE 10 g 2 0.01 gDOHTETEY . TOFEZETEH L. 300 mL O

e =7 T A2 AfL, K200 mL 2% T, 30 7 fE Y RE T 5, Hh
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HAR 2 Hep 3 D VR IS AL 1,500xg T 10 20 E5E Doy BE L. B E & 758k
izl 3 23 EHEIK & 3 %,

AR REHAR 2 mL (Fib b 2B < BB Tix, IZK TIERELS 10 fFA R
L7, £DO# 2 mL) % 200 mL O 72T 7 7 XA 2 IEMIC AL, 50 °CLL T O
KB TIEFE A ETET 5 THILEMG L-th, EFT A 2% TET 5, HER
ImL XAV FEERR R Y A F /L 4mL & N2 CTEREMZEN LY, ZORBER
LT 100 °C C 2 BEREINEVES L7 % im L, 50°C BLF DK Tl L A CHEE T
L FE CRITERMG Lok, ER T A2 K-> THET D,

FEfE =TV 4 mL % ERECIN X TR ZE LR BT LB fitd 5508}
WL+ 2%,

71T IALERTE 4 T/ 7ue v I U BN =T A (360 mg) 5D
TV BFNI =T 5 (690 mg) ™0 ZHiE L, Fig—F /L 10 mL CTHif4
Do

FUEHAIR 2 mL Z 38450 7 AT EMEIC AL, EAFTTAAO Eumlc#EzT 5 %
THREESE S, BICEB=F L 18 mL &5 7 Mz, RSB SE5,

50 mL ORTIET7 I A% T LAOTFIZES, 7 M 10 mL 25 7 A2
Z. WHEDPFETAHDO EMGIZETHDETIH PN LT3-AFARAT g =a7a’F
VEEFHERERER S D,

Wiz, 777U ML Y BV I=h T A EITT L, T =K
(19+1) 10mLEZ> U BT NI =N T AEMATI-AFNANKRAT 4 =ar a4
VIEHEAR L O VR 2 — NEEREEHSE S,

W% 50 °C LA F ORI TlE & A CREET 2 £ THUEIRME L 72, 68T X
Zko CHLET 5, 0.01 vIVAXBRIAIR | mL % EREICINZ TR 2R LT,
k7 v~ 77748 07 DVERSHTEHT X 2HEICMT 25BHAK & 2,

EEROFH SR BIEREAEEFR | mL % 200 mL O3 HE 7 T 2 2 Ef
IZAFL, 50 °C LLFOKIBTIEE A EHET 5 E CRUTIRME L%, BT A%
P THIET 5,

FERZ 1 mL L ONA /L REERR R Y A F )L 4 mL 22 CTHREMEZRHA LT, 2o
AR EER LT 100°C T2 BFEMBVES L% im L, S0°C UL TOKIBTIEE A
EHLE T D F TRIERM Lo, ER T X2k THIET 5,

0.01 v/v% X EEIRIE 10 mL % [EREICIN 2 THREH 2 LE2, HIZ0.01 vivaeF
FEVATR CIEREICAIR L, 1 mL FICT A AR F— MR R 3-AFAKRRAT 4 =aF
BEA UL L TENEI 1~300 ng MY &4 & A T 5508 O Efp e Rk A e
a2,

Wikra~ 7578207 LB ESITEHNC L ZHIE FBHAR o OV i i
VERRAERE 4 5 uL 2K a~ 7T 7 2 057 ARV ESHFHZIEA L, #
RSt 7 o~ W75 L5155,
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e S

(k7 m~ ~7Z 7#)

7 5 N
" e it
i i
BT A R E
X T BNVE RS
B H an
A4 F v b &

A4 F v KR E
TINNR— g UH A
Fy 7 U —fFEE

cF I E TNV IACT Y TV T T A (B 2.1
mm, £ & 150 mm, KifE 5 pm) *7

:0.01 VV%X BRI — 7 & =K UL (93+7) (12
min P&FF) — 3 min — (54+95) (10 min & FF)

: 0.2 mL/min

140 °C

)

;DY EE AR AT R

L7 hu A7 L—A A4t (ESI) & (IEA A
E—R)

: 120 °C

: N2 (800 L/h, 400 °C)

:3kV

oz — v H A :N; (50L/h)
o — v B Ok TROEED
AYVa XX — FROLEEY
T =4 — A F v FTEROEBY
x AWEOWESM:

7 h—H— Tay b A a—Y ayTg
HIE Rt 8 A A EEMH R EE xLx—
(m/z) (m/z) (m/z) (V) (eV)
TIVIR Y % — b B ER 252 210 150 26 14
- L s fay
3PAFTNERAT 4 == 181 149 93 21 14

7 a e SR
B OBONEBERUSHEZ o~ 87T A0S IRy R — MEEE LD
3-AFNARAT 4 = a7 a4 UEBFERO Y — 7 HfE % KO TEILE LR B
EERR L., Z AR R —h (N-TEFATAKRX— NEET) KON 3-2AF L
RAT 4 =a/aF BOENENOEZRDT-H%, RAUZL VRO 7L
Ry Fxr— EEEHT D,
AREtF D 7 VAR — & (mg/kg) =4+ B x 1.3
A BEBRIORDERETO VR 32—~ (N-TEFIALT LR T
— h&2&Te) OBEE (mg/kg)
B MREMDOORDIEZRET D I-ATFNRAT 4 =aTdaF RO
& (mg/kg)
Tl AR F— MR ON-TEF AT NE Y F— hOFERIIFE—-THDHZ &
M, N-TEFNLVINLVKRYR— NI NGB R—FEeDEREELTERT
Do
2 MBS U CTHEEFEAEL, +oIcitB ¥ 5,




3 LRI AND, HEEEEHAVWLIEAE. FOIERNKOERENE
KT 5L,
4 PHIE 2~3 mL/min B LT 5, LEITG U TG~ =R —/L F&EH
5o
5 Sep-Pak Plus NH, Cartridge (Waters #) (42K & D U W — N — & HfE
L7ZbDOXITINEREFEDOSL D
6 Sep-Pak Plus Silica Cartridge (Waters ) (24 2R &D U W — N — & HfE
L7ZbDOXITZINEREDEH D
7 ZORBAX Eclipse XDB-C18 (Agilent Technologies #) X|IZi &L RED G
D
8 ACQUITY TQD (Waters ) 1 X % 4451
(&) piiEAN) TFT—va v
- WINENN R K O U RS EE

I35 FONEI R MR LA

Wk 7 4 OB TE A (mgkg) MRl L (%) RSD, (%)
TR F—F  KE 0.5 3 77.3 7.8
5 3 95.5 4.9
Eov AL 0.05 3 84.5 5.5
0.1 3 99.3 19
TANT 7T 7 ~A 0.5 3 111 18
1.5 3 87.9 10
15 3 90.1 13
b b 0.05 3 84.8 7.1
0.5 3 76.8 5.0
3-AF v o 0.5 3 71.6 10
rAT7 4 =2 5 3 87.1 8.3
A= N =g 3 L9 AL 0.05 3 79.9 0.9
0.1 3 72.3 9.6
TIT 7T 7oA 0.5 3 93.4 4.5
1.5 3 78.4 10
15 3 78.6 3.2
b b 0.05 3 90.8 8.8
0.5 3 74.2 3.1
N-TE®FNLT  kFE 0.5 3 99.0 5.7
VIR % — b 5 3 115 14
Eo5vAZL 0.05 3 116 1.6
0.1 3 87.7 19
TAT 7T 7 ~A 0.5 3 110 6.7
1.5 3 97.5 4.5
15 3 93.5 8.3
b o 0.05 3 111 11
0.5 3 94.9 23
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Fahat FHIE UONPEEE FOMENRE s Ume SRR

5267\% %‘it*/{'@*iﬁ,ﬁ Sﬁi;& 5@%%{ (mg/kg) (%) RSDr <%) RSDR (%) HorRat
N-7 T )L KE 8 0 5 110 3.1 10 0.77
TIVIRY X— K 7r77a77~1 8 0 15 107 4.4 12 1.1
TR F— FRE 8 0 5 101 6.7 8.2 0.66
TNT FNT 7oA 8 0 15 100 5.1 14 1.3
RAFARRT 4 K 8 0 5 91.4 8.1 12 0.97
—ava vt U TNT 7 INT 7oA 8 0 15 92.8 10 13 1.2
- EE MR (H—RBR=EIC L DR AR 4 0.05 mg/kg (BLHCELA 0.5
mg/kg)
- B TIR (B BR=EIC L DR A 4 0.02 mg/kg (BEALELA 0.2
mg/kg)
(%) Z7ua~ ~7 7 L6
A
I IAFIAFAT 120
Zlut®t SOL R
b
]
e
. — _—
EZeii e
B C
VS LR — IAFIARA 420 Pt g —t
FA5am Tl AT Sobth
the B |
= %
e | ti
ﬂ 2 4 _ﬁ. . - - - —— o S -
. 0 2 4 B
L D (AR 4

ZEBRVHEMEAHOI AT RIS A
AR (VAR F— P RN 3-AFIVERAT y=arya b Foge LT%
100 ng/mL)
B: e (AR R — b KR 3-AFNRRAT y=ara e L%
5 mg/kg FH 24 2EEIN)
C: WA E (REICN-TE®FAT RS F— & LTS5 mgkg H824 &HMN)



25 JuABURAAFIUEOREY IRARAFADOH AT a~ 7T 712K 5 RS
Hrik
(1) SHstgisty 7albEVRARAFAROE Y IHZRXF L (2 5K5)
(2) ik
A HECHH

1) Z LB YRR AT LEEYEE 7 m)L e RAAF I (CH;,CI3NO;PS])
20mg % 0.0l mg DHTE TEY ., TOEEAFHK L. 100 mL OBHERET T X 2
IZAIL, 72 R 20 mL ZMA THENL, BITEMRET224-F) AF AR
YEMATZaAE Y RAAFAEEREZHEST 2 (2O 1 mLiX, 7oL
PURAAFALLLTO02mg 2 EA6T 5, )

2) BV IR ARXFOVEEYE K B IARAAF L [CiHoN303PS) 20 mg %
0.0l mg DHTE TEY | ZTOEKEZTLEL, 100mL DEET 7 AT AN, Tk
F> 20 mL Z2MZ THEMNL, FICERET224- M) AF AU H U ENMZTE
VIR AR TSR A T S (Z0OW 1 mLiE, EUIFAAFLLELT
02mg AT 5, ) o

3) EIFIESEEER FERHIZEL T, 7B RAZATFAKLREY IFRAAF
IWAREREFIR O — M ZRA L, 224- MUV AF A Z o —T& Ry (441) T
EREICHAIRL, 1mL P27V EVRAAFALRREY IFRAAFLELTE
NEN0.1~4 ng #5867 HH A0 RIKIRA R 2T 5,

4 YUBFL BEBT D AL R 63~200 pm (230~70 A v a) )
BTVl — 2 —HRTRAET D,

5) EEER AT rE=U A 1.0g (0.95~1.04g) EAK1ILIZENL, U R2
mL Nz 5,

6) 714 YU+t AT R EBRKE AL ) — T L%, BT 5,

B = =

oo oWElE 10202 %2 0.0l g DT ETRY . TOKEAE L, 500 mL
DRI FIZ AL, K 60 mL Z Mz T L., 30 oMfFE#. FIZ7 & o 140
mL ZA1%, 30 RV IR T 2, F—AE—h—27 7 F =R} DT
EE, HEE A (5 B) CTWAl A L=k, oo 0imiit k0% S #IEK
T b =K (743) 100 mL TUEH L., RERICHKSI AL, SRERBRICHT 5
REHAK & T 5,

B o RENAREH SN U AT MU U AR (5 wiv%) 400 mL KOV
smnmkZ L 100mL 2 A7z 1L ORI Z ., 3 0ME L <RV IBE#%
FREL, YZrueX&rE (T 2=A7 723l Aivd, ERRICY 7 rn
AH 100 mL 2z, FESHCEVRELZHEL, YZ7uu XX U EBiako
“ATIAAIIEbY S, Ve AKX U EEEEORES Y UL (EK) T
fiiAK L. 500 mL O T T 7 A2IH T Af#HEA KT TAHE L=k, oo = f
T RAaAfOAMEIERDVEDOY 7 au A X THE L, RiRE RO HEEEL
TAWEARDLED, A% 40 °CLULTFOKIBTIE E A EHLET D F TRULERM L
Ttk BEHAEES THET D,
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TR 30 mL 2 CEEMERNL, 74 Y7+ 05 g (045~0.54 g) &
OBEEIE 40 mL 2Nz, <RV IRE % 5 0MEE L, EEAK%E 300 mL O
IR AN T A AT TAHIBT D, ORI T T AT K 30
mL &1z CES IR W IRE, BEENE 40 mL 200z, FEICEREST S, EIZhol
TIET7 7 A2 akOH T Ak AEENAKR D EOEFEIK—7 & > (4+3) TUHE
L. WiREDOH T AlHABZE L ToiRiRt AlIcedbt s, Dk} Al
~FH 50 mL A A, 3R LIV IRELEHEL, KE (FHE) % 300
mL O3k BICAR, ~F Y (BE) 2=A7 7 23l Ahd, 57k
S BUTAFH L 50 mL #N%, FRRICEEL. ~F VU EE2E0=A7 T X2
IZHEDbEDL, ~FHUEEEEORE T MY v A (K THAKL, 300 mL @
RTIT T ANIH T ABHEARKT THET D, KO=ATTAARRH T A
WHEARANER D BEO~FH TG L, WIRA SO 7 A EAHEEZBELTH
lx Bt A% 40 °CLLFOKIBTIEE A SRS 5 £ CRIERM L 7%,
RN AL THET D,

¥ -V F =7 (9+1) SmL ZNX TEREWEEN L, T LML
BT 2 BRI & T 5,

71T LNAVER BB N U A (HEK) Sg (45~55g) . YU BT S5g (4.5~55

g) KOWiET FY 7 A (EK) 5g (45~55¢g) ZEhETh~FHor—Y=FiL
T—7 /b (9+1) ICE ST TH T L8 (NEE 15 mm) (CHAERGE LiAA, K A3
FETAHIO b 3 mm O SIZET L E TR SE, 77 25308 5,
200 mL ORFTHT7 T A2z 07 5O FICES, SR E B 7 M A, &
BHERD AN > TR TI 7 T Aaez~FHh -V =F Lo —7/0 (9+1) 5 mL
T4 L, KA NRR T 7 A2 5, RIEDSFTETAAIO By 3 mm O
BECETDIETHIFLTZBA Y RAAF VRO Y IR A X F L EFiHS
ek, Hi~ndor—vFrz—7)1 (9+1) 75 mL &7 7 L2z TRk
I S5, WEHEZ 40 °C UL T ORI TIE L A ERLlET 5 £ ClUTIRME L 72
%, BRI ALK THET 5,
224-FUAFA_XZ =T b (4+41) 5 mL ZIEFEICNZ CTHREY %
ML, AR a< 87T 7 4 =T 23BHEK E 35,

HAIa~ NI T 74— PUBHA I M OV SRR B e S 1 pL 2T A7 <

NI ZICEAL, Za~ NS TLEHD,
HERME Bl
i H g5 T U BA T AR R
7 7 Lo R RERX Y T ) — T A (100 %Y AF AR &
nEYra—7 7 NE032mm, &S 30m,
J& 0.25 um) "4
* ¥ U ¥ —#H A :He (4 mL/min)
AA T v 7 H A He (26 mL/min)
¥t # A :H, (4 mL/min)
By B o R wifEzEi (100 mL/min)



OB E AN BT A
FOBFE AR B 200 °C
77 R FE 50 °C (1 min f/R¥FF) —FR 20 °C/min—180 °C (1 min
#+F) —FHIE 3 °C/min—200 °C
BOH 2% IR 240 °C
OB fBeohisue~ N TAnbLE—sEEERD THREREZER L, &)
BHHO 7B RAAFALERREY IRAXAFLEZR T 5,
# 1 Silica Gel 60 (Merck 1) XX ZH L RZEDOH O
2 Hyflo Supercel (Celite Corporation ) XX Z L RZEDEH O
3 GA-100 CREFERME) I EFFEOH O
4 DB-1 (Agilent Technologies ) XX ZN & R%EDH D
(B%) HGINERNY) T —va v
« TRINTENI R fe OV LA

. N e y WnpEE . WNENN R R UK
WRINRL Sy 44 s o Fli%E (mg/kg) HRIE L (%) RSD, (%)
IO YRAAT )L 7 aA T — 5 %R Ak 0.25 3 2.1 3.7
0.5 3 94.4 3.2
AR IR B B & Rkt 0.25 3 94.1 4.4
0.5 3 88.1 6.6
A H A4 E H B A ik 0.25 3 101 4.0
0.5 3 87.1 2.0
EUIRAAT L T aA T — B R R R 0.25 3 97.0 0.7
0.5 3 99.6 23
PR I B B & fRl Rt 0.25 3 107 2.4
0.5 3 103 5.8
A H 4R E B A Bk 0.25 3 105 3.3
0.5 3 100 3.7
- BRI RBR

AR RH IO EL IRINEIRE  Shie LRE  SRITSLETE

W B FHLSE e ek HorRat
i RO gen man (mghkg) (%)  RSD, (%) RSDg (%)

penEyEaAEA T 0 A T — I A 6 0 0.25 89.8 3.5 4.0 0.20

Y IBAAFL T RA T NG 6 0 0.25 102 4.4 6.9 0.35

(%) 7u~ 7T L4
— PLUIFRZAFI

SO R,
LA o | P
vl
i
| i
0 & 12 18
1R

AN (REfARICEEELLT0.25mg/kgBEERM) O/ O RIS LA
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26 BBILT7 = T EARXRRYA~AFHF Lo OH AT a~ 7T 712 55 RIEESHE

484

TG AW Wl 7 = T2 ARG ~FHF o (2 [5)
SO IRES
A HEORHR

1) Bfb7 =7 H AXRR~FHF ARG ERIK el 7 =7 # A X

(CeoH750Sn2) Ko ~FHF > [CisH3408n) 45 20 mg % 0.01 mg OHTE TH

D, FOHMEELFEKL, 100 mL OL£&ET7 7 A2 A, BT LV —HilE
(99+1) ZINA TN L., BITIEMR £ THEE ~F /L — Bl (99+1) &Nz CHE
67 2> T ZAXR R ~FHF U RAERERIREZ T2 (208K 1 mL (%,
Bl 7 2 TR AR R AFHF L LTEREN02mg 2 EHT 5, ) .

2) TABY TR UL HRTABY 72U CRifE 149~250 pm (100~60

Awra) ) BLE130°C T 16 FEMEET 5,
B = =
M ikl 10 g% 0.01 gDHTETEDY . TOEEAFH L. 200 mL O
= A7 7 A3 AN, K 15mL ZMxTEL, 30 ofFER, 72—
FEfE (99+1) 80 mL ZNZ. 30 4R VB Tt 9%, 300 mL 07237 <
Aoz 77—} OTFICES, MHEE AR (5 B) TWAEl ALk, &
D=7 T AaROFESZIERT & b 50mL THdF L, FREICES] 5@ 5,
A% 40 °C AT ORI THI 15 mL &£ CRUERME L. 7 7 A8 1124t 2508
WiRE T 5,

BT AE T BRBNARAE LI A Y 5 A (20 mLAREFH) T2 AdL.

SOMEET 5, 200mLORTIET F7 A% H 7 L0 FICES, AR A -
TWeERTIETZ I AazZ~%H 2 10 mL 30T 3 [\IPEF L, BERE B 7 L1200
Z. WEHDPFTETARIO EmIZZETHETHEFL, B{b7 =0 7 X AX KRN A~F
PFUEREHEES, BlAFH L 40mL 20 7 LM TRBRICEHSE, &
Hi 7z 40 °C L F ORI TIZ & A EFCET 25 F TRIERM L2, BR80T A 2%
> CHLET %,

~F P 5 mL ZEMICINZ TEREMEE L, = F ALRISITAE 2 30BHE
weET 5,

T F AL FHBHAR 1 mL & 50 mL ORBRE ICERICANL., = F LT3y

VA7 FE ImL Z IR 721% 20 0IEE L, b7 = 7 4 A XK ~F
PF T AT 5, ZHICHIEE®? (0.5mol/L) 10mL 2/ & oz, @R
DIZFN TR T LTI ReSRL, BIZK 10 mL X OA~FH 2 5 mL &0
ATIRVIBEHHET D, ~F g (EE) 232y =1y FT50mL
D=7 T A AND, FLORBEIC~FV > 5 mL 2002 CRBRCERIEL.
~NFYURBELEDO M T T AAIEDEDS, ~FYUBEEEOMEBT N T A
(JE7K) THAK L, 100 mL ORTT 7 A3l AR THIE LK, D=
7 T AR OARENARDEDO~FH L CTHRiE L, RELOAREBELTA
REHbED, A% 40 )CLULTOKIBTIEE A ETET D £ TR R L7=%,
BRI AZ > THET D,



7

1=

¥

at

~FY S mL M THEREMZE L, B 7 LML T 23 EHAR &
Do
7 LALER 1T TAB~ T 3275 10 g (9.5~10.5 g) Z~FH BB ST
77 L (NEE 15 mm) (1T LiAd, KIS T TAFD B D 3 mm OFE S I
ETHECTHHSE, IT7 25T 5,

200 mL ORFTIT7 7 Aa%2 07 LD TICES, SR EZ 7 LT AL, &R
BHAKD AN > T\ TIT7 T A% ~FH 2 5 mL 5T 3 EESL, HTikE
NEW F7 = 22N Z, AT TAAIO B2 E 3 mm OF SISETHE TR S
¥ 5,

~AFXP =TT T —T)b (99+1) 70mL &7 T DA T F L L g
7 20 T Z AR AT F UL EH S, BHEE 40 °C LT OKIBETIE
A EHIET D ETIRME LTc%, BRI A2k THET D,

~FHY 2 mL ZEMICMZ TEEMZEN L, WA~ N7 57 4 —|2ft

THRENER E T 5,
W D = F AL, Wit 7 = TR ARG O AFTYF U IREEAEFK | mL %

50 mL ORBRE ICEMICAIL, =F ALKIS DO & [Fl—FFTHIEL, 40 °C L
TOKRBTIEZE ALEHET D £ CRIERME L%, ERTALZE- TEET L,
AFEH L 10mL Z EFEICNZ THEREBMZ BN L, ZOWRD—E4%Z ~F ¥ TIEfiE
WAL, Il mL PICEb 7 2 TEZ AR AFHF L LTEREN
0.01~2 pg FHY B4 EFH T DEE DIREIEER 2R 5,
2rma< 7T 7 40— REHARKOFREAEMRER 2 uL 0 A 70~ 77
TIZHEAL, Z7ua~ N T LaEED,

HIES B

R H xR ERESGE (AXBHHET o v Z—)
il 7 A:FxXybETU—hHTL 50%RY 7 AFar o)L RF

V=50 % Y AF AR vaxtra—7 o7 N
0.32 mm, & & 30m, BEE 0.5 um) 4

X v U ¥ — A4 A :He (2mL/min)

AATT T HA

: N2 (30 mL/min)

B B 4 A :H, (80 mL/min)

By B A 72X (100 mL/min)

Ao E A kAT Uy bR (605)

AOBFE AR B 250 °C

A7 AR E 150 °C (1 min f/R¥F) —F-R 10 °C/min—280 °C (5 min
(ES5))

o %% IR 280 °C

B OOfohiruav N7 ALY — 7 HEXIEE I 2RO TREREE

L., A OBL7 2 T X AXER R ~FHTF U &EZHTT 5,
7wr )b (Floridin ) I Zh & RFEOH D
2 Chem Elut (Agilent Technologies ) XX Z i L FED H D

1
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3 AFEeBRMEMRETIINERFDLD
4 Ritx-200 (Restek ) TN EFR%EDOH D
(BE) piEAN) TF—va v
< IINENN R e OV U RS B

BIMBRE AOMEIER R UK

TR B 55 4 ek o fEIAE (mg/kg) MR L (%) RSD, (%)
Bl 7 =L THAR T A T —IRE %R A R 0.1 3 84.8 6.2
0.5 3 87.8 14
1 3 93.6 0.3
WK B i B A ik 0.1 3 80.0 16
0.5 3 87.4 18
1 3 89.0 12
TIVT 7 IV T 7o~A 0.1 3 90.1 8.6
0.5 3 96.0 3.3
1 3 84.4 6.3
TFY T T T — R S LA R 0.1 3 84.6 1.7
0.5 3 87.1 4.8
1 3 90.6 5.2
T KB Rk B A Lk 0.1 3 9.7 8.3
0.5 3 87.1 3.9
1 3 87.2 5.8
FTAT 7T 7oA 0.1 3 89.6 6.2
0.5 3 85.7 3.3
1 3 88.1 8.8

- LA

FahEt AR WP E RINEEE  Snd URE s

;oY REIOREE o HorRat
Rk MO yay men (mgkg) (%)  RSD, (%) RSDg (%) o
BRLT =27 # AR R B R 7 0 0.5 95.3 5.2 8.3 0.47
SNFH T TR A 7 0 0.5 78.7 5.6 14 0.78

CER TR (BRI X 2R AEHF 45 0.02 mg/kg
(%) sua~< kT L4l
AEHFOTFILESY  BEED=LTRRA

ITFIAEEH
fhnl
v
[Ty |
] 5 10 15 20

{3008, 7

AmNEH (FEEREARSMAHICKREEL L TO0.5mg/kg HHHEHRM)
DAl A WN

27 VT FVURKORI I T A=) VDH AT a~ N7 T 7 KD RS TE
() Strsgibey VTFVURRI s a T H =0 (255Y)
(2) L
A HEOHHE
) YT FUUARREREE 7 F P [CHiCING 50 mg & 0.01 mg OFf & Th
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D, ZOHMEETLEL, 100 mL OB|ELEET T A AN, TE M ZMAT
WL, BIERETT b 22T 7 F Y U EEREZ TS (20K
ImLiZv 7Y ELTO0Smga2EHT 5, ) .

2) I/ w7 H = VIR X7 u7 %=/ [CisHi7CINs] 50mg % 0.01 mg D
HiETEY, TOMEALHL, 100 mL OBOEET I A3l AN, T Mo
EMZTCEML, BICERETTE M 2MA T 7 a7 ¥ = VSRR & 7 5
T2 (ZOWImLIZI 707 X=LLLTC05mgaahld 5, ) .

3) EIEREAEURER  FHAICE LT, YT YU RN 7 a7 = LB AERER R
D—ERE L, HREHETEMRICHRL T, 1 mL Fi2v 7o A7 m
TH = E LTENEI 0.02~1.0 pg 50 T 88O RHIRE G U 2 54
Do

4 FHIREEE 01 vv% RV =ZF Lo T ) a—LE/T v b

B = =

fh B oWkl 10 g2 0.01 gD ETEY . TOEMEEFHE L, 200 mL O
IR =7 7 Az A, K 1SmL Zx CEL, 30 pfEFEZ,. Fic7 & b
> 100 mL Z0z, 60 MRV IBE CTHItH 42, 300 mL ORI T7 T Aax7
7w} O TICE S, itk E AH (5 B) TRSIAWLH, Lo =M7
TAAROFEESZIERT ¥ F> 50 mL THE L. FEECKS A8 5, Ak
40 °C LA T ORI THY 15 mL F THUERM L, kT FU v A 5g (45~54¢) %
MMZTH T LB T 23EHRIK & 32,

BT LT RBHAEE SN A Y U h T (20 mLARFEF) T U AN,
S5OMEET 5, 300mLORTIET Z7 A% h 7 L0 FICES, S EHERDO A -
TWEeRTIET7 A az~%¥r —FEg=F /L (4+1) 10 mL 32T 3 [EESE L,
PR ZNER B T DTN Z D, WHAFTETARIO EIIET L ETHRFLTYTF
UKD a T A =V ERERBSE, Bty —FEgR=F /v (4+1) 70 mL
Z T MMIINZ TRERICEN S E 5, K% 40 °«CLL FOKIBTIEZE A CHLE
T 5 F CHULRM L7-th, EBFT A& %> THET 5,

vruandtr—7% b (4+41) 20 mL & EMEICNZ TEREWEZHEN L, A
Y77 4B — (LR 05 um LLF) TAMUL, AT AALE I 5 B0R
WiRE T %,

BT LT BREHRIK 5.0 mL 27 ViRE s u~ T 7ICEAL, VTSV
VYRR 7T X = VN ERT DA 100 mL OR T T T A3 ToE L,
40 °C DL N ORI CTIRITHLE S 2 £ TRUERM Lok, BR T A2 &> THE
Do

~NFY =T b (19+1) 5 mL ZIEREICMZ CTEEMZEN L, BT L0
BT 23 0BHAK &35,
TNRGE v~ N7 T 7 40—
BT A AFLUVEm AR U EAERS T A (N 20 mm,
£ & 300 mm, RIFE 15 pm)
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H—KHBFGAh: AF LI AR PUHESAERD T A (N 20 mm.
& 100 mm, HKIFE 15 pm)

WO Wy ZundV -7k Ry (4+1)
it 5 mL/min
5y HU 4y 80~120 mL
BT LM AT AR~ R T AI=HT A (910 mg) T2 EAFHF L —

7 by (19+1) 5mL THET 5,

REHRIR Z I =5 7 DA, WEDAFETAHIO BIRICET 5 F Tt S,
AREHEE D N> TN T 7 7 A az~FHh o —7TE F (19+41) 5SmL T2
T2MPEE L, WREZIER S =07 22z, RSB S5,

50mL D737 7 2a%2I =0T LOFIZEE, ~FHr—7T% K (7+43)
20mLEI=HTLICMATYT TV ROI /a7 2o L2 msH &85, B
% 40 °C LL F ORI CTIEIEHEE T 5 £ CRUERME Lz, EF T A&2%- T
B9 5,

T by 2 mL ZIEMEICNA TER-EMEEN L, TAZ7a~ N7T7 0 —icfk
T HREHAIR & T 5,

HAIa~ 777 40— HEBHRRE O REIRAGIERERS 2 uL 2T A7 a<

NI 7IZFEAL, Zu~ NI T 75155,

WIE S

i i o TN ) BA T AR AR

71 7 A EEA SRRy BT =T A (5%Y 7 2 =L—95%
CAFNRY vaxtra—7 07 NEL0.25 mm,
FE&X30m, BEE 025 pum) 3

* v U ¥ — 4 X :He (2.5 mL/min)

AA T v 7 A He (30 mL/min)

B Bt 4 A :H; (3mL/min)

By o A EniEZE (90 mL/min)

WOoB B AN kAU LR (605)

AOBEE AR B ¢ 250 °C

77 A fE R R 70 °C (2 min PREF) — R 30 °C/min—230 °C— H-R&
2.5 °C/min—245 °C—F-i& 20 °C/min—280 °C (10 min
TRFF)

o %% IR 280 °C

BHOH BbREZR~ T AR E— s TRARD TREREMERL, &

Bthos7F o rBk NI sn 7 2= VEERET 5,
£ 1 Chem Elut (Agilent Technologies ) XiXZi L FRZED O
2 Sep-Pak Plus Florisil Cartridge (Waters ) (2 472K ED VU W — \— %8
LD LN EREDH D
3 DB-5 (Agilent Technologies ) X Z il & [F%ED D



(BE) DHEN)T—va v
 BMEN R K OVl Uk

WINRE WRINEIIL R Mok UK

WAL S5 44 ek o FE S (mg/kg) AR L %) RSD. (%)
TTFV %5 B A B A 0.05 3 109 4.4
0.5 3 98.8 9.6
2= PR & ) 0.05 3 122 4.5
0.5 3 114 5.4
K 0.05 3 104 49
0.5 3 96.1 1.2
EobAZL 0.05 3 106 3.6
0.5 3 105 1.5
/A= =¥ T FH il A B 0.05 3 2.8 45
0.5 3 88.7 2.6
4= FA TR & i ) 0.05 3 99.4 72
0.5 3 100 5.2
KF 0.05 3 91.0 4.8
0.5 3 85.0 1.2
LA L 0.05 3 92.6 4.7
0.5 3 89.7 2.3
- S [FE R
. e S Hast A FOMNEEE WRIENLE  swdon URE  siEskE
s weomm  glu BAE gfg) oy e HorRat
ST F Ty Tads—wmmanEaEn 7 0 0.2 93.4 5.0 14 0.68
EHbHAHZ L 7 0 0.2 94.1 6.9 7.9 0.38
SURTH I T A TR AR G 7 0 0.2 89.1 5.3 10 0.48
Lo AZL 7 0 0.2 91.1 5.2 15 0.72

- ERE TR (E—3BREIC X 2 6R) TV BB 0.01 mg/kg, X7
n7 2 =)L @B 0.02 mg/kg
(%) 7a~ 7T L0
A B
— LTFUL

B
5 = — TTHFI
| . Al
A e
PRISISE75 (345308,

BERRVFMAHOIOT TS A
A FEHEIR (B EHEE LT 2ngiEAN)
B: imEReE (7 aA 7 —EEm AR A SIS EIEKE LT 0.5 mg/kg fHY &
wAn)
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28 Vak—nA KON TZNLT Y UDHAI a~x T T 728D REGHTE
(1) g a? ar—nA KR Y 7TV (2 5)
(2) ik
A HEOHHE

1) ¥aR— VAR Y ak—/ [(CiuHyClsO) 50 mg % 0.01 mg DK TH
. TOBMEEFEE L, 100 mL OfBfaeE 7 7 A2l AL, 7 b 20 mL %
MMZTHENL, BITHERET 224- N ATF AN X E2NMZTY ak— L fEYE
i 2 425 (Zo# 1mLiE, Yak—LELTo0s5mgaafltT %, ) .

2y MUTZNT U RERERR U Z0Z U [CisHisFsN304) 50mg % 0.01 mg
OHTETEY, TOHMEETEHL, 100 mL OBGLEEY 7 A2 A, 7Tk b
Y20 mL 22 TEMNL, FITHEBRET224- I AFARXUZ U EMZTHY
TNT ) U ERERR AT S (o I mLix, P ZATZ Y2 LTO0.5 mg
EEHET D, ) .

3) BEIKREAERER AL T, Yak— KRR 7T Y K IEREFR
D—HERAEL, 224-F ) AF AN H =T by (4+41) CTEMIZHRL
T, ImLHCYak—A KRR 7T LTENETN001~1.0 ug 2 &4
T OHR D EIIR SRR 2T 5,

B =2

h H INTEEE 10 g 2 0.01 gDOHTETEY . TOFMEETH L. 200 mL O
=7 T A A, KISmLZEMZ, 305MEE%, FIZT & h280mL
Nz, 60 RV IEECHIHT %, 500 mL ORTIE T 7 2 a% 7 77—k}
DO FICEE, KL A8 (5 B) TRSIABLZ®E, LO=AT7 7 2a kT
S ZNERT & b2 50 mL T L, [FRRICRSI AT %5, Az 40 ° C LA T D
K THI 15 mL & THRUERME L, BRICH 23 EHAR & 7 5,

B o RENARE DS Ul MU U AR (5 wiv%) 200 mL KO~
F 2100 mL & A#L7z 500 mL O 73R AZMA, 557 MR VIR S 7% kE
%, AKg (FE) % 500 mL ORFBIZ AN, ~F¥ )@ (@) % 300mL
D=7 T A AND, DRI BIC~FH 2 50mL 20z, 50MIED RE
THREEL, NV UEEEO AT TR EbY S, ~F U A RO
e R U (K THAL, 300mL DT I 2alcAHK (5fB) TA
W L7ete, D=7 7 2 a R OARENER D ED~F V2 THEF L, BEKE %
DAKEE L TAEREGDLED, Al%E 40 °CCLLTOKIBTIEFEAEEET S E
TR L7=th, ERT AL Eo T T 5,

vrua~FYr -7 b (4+41) 10 mL ZIERECNZ THREBWEZRN L, A
YT T 4 nF— (LB 0Sum L) TAE L, T ALEE 1T 5 REHE
e+ 5,

77 LT RS S.0mL 2 S ViRE S vn~ T ZICEAL, Yak—L
LR 70T 0 RN EHT 55 % 100 mL D723 ~7 7 2 2247 L, 40 °C
UTOKBTIEE A ETET 5 E CHIERM LR, ERTAEE- TRET D,

~FY S mL A BRI TEREDZE L, BT D0 LT 253 0EHA
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weT 2%,
TMRBI v NI T 74—
BT A AFLUVEARCPUHEAKRS T A (A 20 mm,
£ & 300 mm, KI5 15 um)
H—=RHT L AF LD AR_RUBUREAER D T 5 (FE 20 mm,
£ & 100 mm, K5 15 um)

WO Wy rZun~ndYr—T% b (4+1)

it  : 5 mL/min

5y B M 43 : 60~110 mL
BT LAE T ARTAB~ X T LI =T (910 mg) ' EAFH LS
mL TYEF7 5,

100mL DR FHT7 F72a%2 I =7 LD FICEE, REHAK 2mLZ =77
LZIEREIC AN D, WHENP T TAFD ESGIZET D E TR S %, ~FH
—VEFNAT—T/L (99+1) 30mL EZ I =7 LM TYar— O K) 7
N7V rEREH ST, WHKEZ 40 °)CLLTOKIBTIZ & A EREE 3 5 £ ThRUE
TEAE LTk, BHEH AL ko THET 5,
224-FUAFNAXR 2o =78 M (4+1) 2 mL & EMEICIIZ CTHRED %5
MWL, A~ 777 4 —ICT 2 BHAKRE T2,
HAIa~ 777 4— HEBHRRKE O REIRAGIEERS 2 )L 2T A7 n<
NTTTZICEAL, I~ NS T LEBD,
HIESM B
i sl 5 EER AR
VY 7 LA ERY Y E T — DT A (S0%Y T ==L —
50 % AFNARY vaxtra—T7 07 NEE0.25
mm, X 30m, FEE 0.25 um) "2
¥+ ¥ — 4 A :He (2.5 mL/min)
AA 2T v 7 HA N, (60 mL/min)
WOoB B AN kAU LR (605)
AOBEE AR B 0 200 °C
o O EE 300 °C
77 A fE R EE 70 °C (2 min fRFF) —F-E 20 °C/min—280 °C (10 min
TRFF)
OB fBohirue~ N TANDLE—7E S UL AR D THRERZE
L, REtPOYar—VERRN) 7L Y U EERHBT 5,
£ 1 Sep-Pak Plus Florisil Cartridge (Waters ) (2 472K ED VU P —/\— %8
LELOXIZZINERZEDO LD
2 DB-17 (Agilent Technologies ) XiXZ i L R%EDH D
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(BE) DHEN)T—va v
 BMEN R K OVl Uk

] . i , W E WONEN R R LR
WISy Hop o] o
TINRL 5> 44 X} oD Fl 8 (mgke) R L (%) RSD, (%)
DaR— L T IR A ) 0.1 3 94.8 11
0.5 3 88.5 4.4
B BL A R B 0.1 3 98.9 2.0
0.5 3 89.8 3.8
TIINT IV 7 0.1 3 94.3 8.2
0.5 3 89.0 3.6
T — 0.1 3 90.4 11
0.5 3 85.7 1.9
K7 LY 76 F i & il 0.1 3 95.4 10
0.5 3 90.7 4.4
B B A A B 0.1 3 107 4.7
0.5 3 91.9 5.2
TV IV T 7 0.1 3 101 8.8
0.5 3 91.6 1.7
FE T — 0.1 3 90.1 8.7
0.5 3 87.6 2.0
- AR ER
e Sp - Baha FEHIH %’gjjw,;%fg AN R SR LR Rk
Ek]j % Dﬂh*/l'@%iﬁﬁ Eﬁiiﬂt %iiﬁ (mg/kg) (%) RSDr (%) RSDR (%) HorRat
U adR—) )L HIEINE RS e 5 0 0.2 88.2 5.6 10 0.49
<A 5 0 0.2 89.9 6.5 13 0.60
MU AT WG RS R 5 0 0.2 98.6 5.5 6.6 0.32
<A a 5 0 0.2 99.7 5.9 8.5 0.42
- EE TR (E—-HBREIC X 5HR) B 4 0.01 mg/kg
(%) 7u~ 7T L4
i ] -
" RIS
o
.\_'ll-ﬂ T i
. . 2ies—
wo P e TW
Ii#j 'nr-_
i b L J
s 1] 2 4 B 3 10 12 14
2 s e
ANEE (o4 S>—EERYRAREAHEBICKREEELLT
0.5 mg/kg BEEFRM) DI/AT TS LA
29 B Ry FTFARRR 7 L — Ntk ra~ NI T 7807 LG &
PTETIC & D[RR AT ik
(1) SHgbayn  voraky FTFALRORC 7 be—h (2 /H5)
(2) T 78 B ML
(3) ik

A HEOCHH
1) Yoaky 7T FIURERER R ok P 7 F L (CHFNO4) 25 mg %
0.0l mg DHETEY, ZTOEMEEFIEL, 50 mL OEET 7 A2 I A, T
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Mo Z2Mzx TENP L, FIERETTE Fr2laTona iy 77 FIUFEURER
a5 (Zof 1 mL X, > uky F77FLELT 05mg 5H7
%o ) o

2) N7 Lb— MEERTK X7 bt—F [CpHi604S) 25 mg % 0.01 mg ®
HiETEY, ZOHEETHEL, S0mLOEET I Xl AN, T M 22
THEML, FICERETCTE 22Ty 7 e — MEFIR 2R 5
(ZOWImLIE, 7Lk —FrELTO05SmgZEEaHT D, ),

3) BEEASEER  BEAICEEL T, S#EERKO—HEZES L. 7kt Mz
T, ImLHFZIna Ry T TFALRRIR T L= e LTENEINLSOpg &
BHETHREKBEAIEERKRAARST D, ZOFEERIKEZK—AZ 7 —L (1+1)
TIEMIZHARL, 1 mL FlizonafRiy 77FAEORT7LE—FELTER
ZI1~200 ng & A T HER O EIERESEER 2T 5,

B = =

fh B oWkl 10 g2 0.01 gD ETEY . TOEMEEFHE L, 200 mL O
e =7 7 Az A, K 20 mL 2z, 30 ofEE%, BIZ7 & > 100
mL ZNZ, 30 MRV IERETHHET 5, 200 mL O®2&E7 7 A 2% 7 7 —F
St TFICE S, K E AR (5 B) TWBIAB LK, Ko =AT7 T 2ak
VRS ZIHR T & > 50mL THed L, FIRRICEKSI AT 25, Bicagdr 7 A=
DI ETTE b2z 5, ZOWH 5 mL % 50 mL ORTIET 7 A3 ZIERKIC
AFU, 40 °C LLF ORI THI 0.5 mL F THRIERM L, 77 H08 T3 2506
WiRE T 5,

BT LERT RENARE S Y AT A GmLERA) Tlic Ak, )
BHER DA > T\ 37 7 A a%/K 4 mL THREFL, RiKE 77 22z T2
%, 10 pMEFET 5, 200 mL ORTIET7 7 A% H 7 L0 FICE S, JEHATK
DAS> TN TTET T Aaz~FH 2 S mL 5T 2 [BIPEF L, iREIAR
T LA, RENFETARO EIGET 2 E TR FL T "m Ry 77 F K
DR 7 Lb— FERHEED, BT 90mL 25 7 LS Z CRERICE
H &S, B E 40 °CLLFOKIB T & A CHET 5 £ CHIERME L=k, %=
FHAE Ko THIET D, HiTF L 2 mL Z A TEEMERN L., BT LML
I 23 EHAKR & T 5,

J T LNRLE I 2 7727574 Nh—Ry /T Tae vy eyl s v
g =57 24 (500 mg/500 mg) ™3 ZFEEET T /L 10 mL THFT 5,

S0mLORTHT7Z7A%I=NT L0 FICES, REHERE I =77 AIZA
A, WWEHDAFETAKD FHICETHAETH F LTI v Ry T F AR T
L —h2HEES, REHATEDOA> TWERTBT T A aZ2 i F L 2
mL 352 C 2 [FYEH L, iR EZIERI =77 A2z, FRCRESE5, FiZ
Hifg—F /L 4 mL % X =0 7 MMIIZ CTRERICHH S &5, Wiz 40 °C LT
DARBTIE & A ERET 5 E TRILIRME L%, EFRT AL ES TEHET L, K
— A% = (1+1) 1 mL Z IEFEICINZ CTHEREMEZR L, 5,000xg T 5 5y
DOBEL, EBARERIK v~ 7T 7% 0T ARV RSNTEHC X 2 HIEIC
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ToEHAR &35,
ks v~ 77787 AREBRSGHFHZ L DHE AR L O REKIES
FRYEHEAS 10 pL 2RIk 7 m~ 75 7 2 07 DREEGHTRHIIEA L, BRI
BitZ7n< 77 L8R5,
e
(Witk 27 v~ ~27Z 7#)

71 7 LA T BTN I Y BTV T A (N 2.1
mm, £ & 150 mm, Kif% 3 pm) 4

i i T8 0 0.1 VIV% X BRIAIR — 0.1 vIv% X IR A % ) — VIR
(4+6) (1 min f£Ff) — 12min — (1+99) (15
min £REF)

it 3 : 0.1 mL/min

A7 A AR E40°C

(% T DB BT RHE )

T o5 PO EARAE By AT Et

A4 & v b & RKJELRFA T4k (APCD & (IEA 4 E—
)

* 7 T A4 Y —H A : %% (4.4 L/min)
i, e il A N> (20 L/min)
A H—T =2 —RRE : 350 °C

t— b7 nm v Z7EE:300°C

D L JE O 300°C

= Y ¥ a3 v H A :Ar (230 kPa)
aYVa T RNAF— 1 FROEBY

T =X — A F v FEROEED

#* AWEOWNE S

FVh—%— TaH s hAFr alTar

TE >k S8 A ERA MR TR E—

(m/z) (m/z) (m/z) (eV)
.. 256 — 11

voNalRy ST T 358
— 120 28
163 — 11

X7 LE— kK 257
— 121 22

it H HBONTERSHEE 7 v~ 77 LA006 E— 7 mEXIIE S 2RO
THREREZER L, REtThO v nRy 7T7FLERONCT7 L — M EREFEH
I 2,
# 1 InertSep K-solute (¥V—x/L¥ A = Z8) FZNEFREDHD
2 JdiE 1 mL/min BEE 25, BEITS CTRGI~=FR—1 R4 %,
3 Supelclean ENVI-Carb/LC-NH, (Sigma-Aldrich ) i ER%EDH D
4 TInertsil ODS-3 (Y—x /LA = 2 8) TN EFEDOLD



5 LCMS-8040 (St /Eprid) 2 K 5 504
(%) HHEN)TFT—va v
© TN 3R R OVl LA

. . . N TRINEI =Rk U
% ol FESE FR L
LS RHORE okg TR (%)  RSD, (%)
voNaRy 7T RRSSEEHLATEN 0.009 5 93.2 7.7
Fov 0.1 5 87.0 11
FRFEEEHLAER2  0.009 5 85.3 14
0.1 5 91.0 5.4
X7 L' — b BRI 0.009 5 86.0 6.4
0.2 5 89.0 11
FRFSREFLATER2  0.009 5 91.1 12
0.2 5 101 2.7
- JL[EEER
. e y BZDEA FEHIB RN EET WONEIR R seme g SRE R
45 Wy ¥H " " N
M PHORE gk sk gl (%) msp o) w0 O
vamdy TSI fREReRsE T 11 0 0.045  97.0 4.8 32 1.5
7 I L f R 2 11 0 0.225 92.7 2.7 22 1.1
R T L — NRIEEH R 1 11 0 0.045 94.7 3.7 10 0.45
i 2& 1% L £ B 2 11 0 0.45 96.1 2.6 8.1 0.45

I o AraBt (REZ) (269 2 I B

- EETR (HE—HEBREIC X 2R OB (REzZ4) o 4% 0.02 mg/kg

- B TRR (E—3BREIC X S ER) vosaky 77 Fr Wl e (REY)
0.0005 mg/kg, <> 7 Lt— b @& B (A#EZY) F 0.006 mg/kg

(2%5) Za~ h7 7 L0

A B
AT tr—t At

= apong . = 40000
B | DhEFIIFIL OB R R I FFI
m 30000 m 30000
< | o
200 ] 20000
iﬁ' 10000 ﬁﬁ 10600
o i o
o i wo :

8 LU, 14 16 18 3 10 12 14 16 18

{RIF0SRA. = ETii i s

BERRUAMERODIOT LTS L
A fERERR (Y osa Ry 77 F LT 50 ng/mL, X7 L&—KFELT 100
ng/mL)
B IRINEEE (RREHEEHC e ARy 77 F e LT02mgkg, N7 Lt
— K & LT 0.4 mg/kg fHY4 FEFRIM)

30 Y uRy T TFARRR T L — ORI u~ NI 7EESTEHCL S

[RIRF 53 4T
(1) gt vraky FTFARIR 7 be— R (25R4)
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(2) wEHHEME Wb KUK
(3) ik
A HEOCHAH

1) Irweky 7T FARERERKK a7 F L [(CH0FNO4) 25 mg %
0.0l mg PHIETEY, ZTOEMEEFLIEL, 50 mL ODEET 7 A2 I A, T
FoEMZTENL, BICERETTE 2Nz Tinniy 77 F B U R
WA (Zof 1 mL 1%, Y aky77FLEeELT 05mg 28547
%o ) o

2) N7 bt— MERERIK X7 LbtE—F [CpHi604S) 25 mg % 0.01 mg D
HiE TR, TOREZTHL, S0mLOEET T AT AN, T M Z2NZ
TEML, FICERETTE 22Ty 7 by — MEHERRKZHNI 5
(ZO ITmLiE, R7Lt—hELTO0Smg2EaHTH, )

3) BIKREAEMER  HEHICELT, e Ry T FOVERERKE T
- MEERKO —HZRAG L, FREECEMICHARL, 1 mL Flzm ks
T TFNNROR T LtE— k& LTEILN 0.005~0.5 ug = & H T D5 D 2
IR AR & T 5,

4) AR RYx=F L7 ) a— (B¥51-8400) 50l 27 & 2100
mL (22 TARBE AR T 5,

B =2

h H IHTRREF 10 g &2 0.01 gDHTETED ., TOHKMEETH L, 300 mL O
=77 222 Ak, K20mL (FEH 5L 30mL) 2Nz, 30 77 HEHER.
FIZ7E h100mL (FEd 51 120mL) 204, 30 R 0 IR CTHiIH T %,
200mL DETET 7 A% 7 7 =R} O NICEES, fitikz A (5FB) TK
FlAM LI-th, DO =A7 7 Aa kORI #IERT £ F v 50mL THed L, R
IZRBI AT D, FIZRET7 T AaDERETTE N ZMZD, ZDHK 40 mL
Z 100 mL D72 3BT 7 XA 2 TIEMEIZAIL, 40 °CULFOKBETH 4 mL (i 5
I35 6 mL) F CRULEERM L., 77 20 I 2R ENAIRE 95,

717 DAL T RENR & 2 r 4 Y o T 5 20 mLARFFAH) ® I AT,
REHERD A > TWe 2T 7 7 A a%K 5 mL THEF L, EwiKE D 7 22z
7ot 10 DR ET 5, 200 mL ORTHT7 722207 LD TIZES, 3EHA
HBHOANS>TWERTET T AazA~FH 2 5 mL 32T 2 BIEE L, FeiREIEK
T BCINZ ., RERFETARD FMIET A FE TH T L TR EEL R EE 5,
BIZAFH 2 70mL 2 4 7 LI TRERICHE I S, K% 40 °C LT DK
WTIEEACHET S E TSR L%, EFVAEE-> CHETS, v7on
XY =T hr (4+1) 10 mL Z EfECMX TER-BEWEREN L, AT T
T4 — (AL 05 um LAF) TAB L. H 7 L4H I I8 2 50EHR K & 5
Do

B 7 AR 1T REHAR 5.0 mL 27 ViRiEB I/ u~ N7 T 7IZEAL, voe
By T TFNVROR T b — MR EHT 25 % 200 mL ORTIET T A=
IZ7ELL, 40 °C LT OKIBTIZ & A CHL[E T 25 £ THUERME Lok, EFET A



ko THIET 5, ~F o 2mL 2N TEREDEZEN L, BT L0 T fE
THRENAIR & T 5,
FNREI v~ NI T 7 40— B
BT A AFLUVE AR UREAERS T A (R 20mm, B
S 300 mm, RIS 15 pm)
H—=RATh: AFL PR B UoBESES T 4 (R 20mm, &
S 100 mm, K7 15 pm)

wOBE Wy Zu~tdhr—TE b (4+1)
it 3 : 5 mL/min
4y B ] 4y : 60~115 mL

717 HAVER 1T 2 TF LUV TIV-N-Ta N YN Y BV =T A
(500 mg) “PDOTFICART AW~ T 3T T LI =0T 5 (910 mg) 4 &k L,
~FHY 10 mL THHT 5,

REHAKZ I =7 7 DAL, WRENPFTETAFO LElZET 5 Tt S8 5,
AEHE DA > TWe T 7 T Aaz~%H 2 8 mL THE L, EiRkEI=

FATINA, BRI S S, BIoA~FH o —T7 1 by (99+1) 10 mL Tk
WIRD NS> TN TR 7 7 Aazd L, WRiRE I =07 JINZ., R
HEE5,

WIZ, =F LT IV-N-Ta ey U VB F VI =k T A& 1ET L,

S50 mLDRTIT T ARG T AR~ 7 AT TAI=TNTALADFIZEE, ~F
=Tt (19+1) 20mL Z BT A B~ T X T LI =0T HITIMAT,

WE AT TCARIDO LEGICET 2FETHR FLTEEBELZBEH TS, BHKRE
40 °C LLFOKIBTIE & A ERLlE T 25 £ CTRIEEN L7k, EFET A% %k- Cis
B 5, MPUALEE 1| mL 2 EfICMA CTHREMEENL, P AZa~v NI 78
BN EHT & 2 EICAET 250K & 3%,

A~ 77 7BEGHIFHCLDIE FEHER A O BIKIBA RS 2
wL A7 u~ N7 7EESHEHIEAL, BRAA VI a~ N7 T A
155,

WESME Bl
(A7 a~ b7 T 7E)
i 7 A RMAEX YT =T %Y T 2= —
BN AF AR vaxhra—7 07, AR
0.25 mm, & 30m, BE 0.25 um (ARG —
RAZ 5 (NEE025mm, K& 10m) &) ) 3
¥ ¥ U ¥ — & A :He (1.0 mL/min)
o 8 AN EXTU Y LR (60s)
OB E AN R 250 °C
17 A R E :80°C (1 minfREF) —FHE 20 °C/min—280 °C (10
min PR FF)

497



498

(B BoHrahTe)

i i 75 o UEMmAVE | AT R

A4 AF v Mk B EFAA A (ED &

A B —7 = — R : 280 °C

A A v W OE B 230°C

A4 & v v & E:70eV

T =X — A F VI EEBAT Y mz357 (mky T TF) | 256

(N7 bt—h) | #EBA A mz256 (e
Ry T TFN) | 163 (X7 LE—h)

A BFonltE&RA A7 e~ N7 A0 0E—27 &I NLHEZ
RKOTHRBEHREZIER L, REFO Ry T FLERLON T LE— b EE
BT 5,

1 InertSep K-solute (¥V—=x /¥ A = 2H) WiTZnEFEDSLD
2 i 1~2mL/min BB E L 5, MBS U TG~ =R —v REHT %,
3 Bond Elut PSA (Agilent Technologies #) XX Z i & [REDEH D
4  Sep-Pak Plus Florisil Cartridge (Waters ) (2472 R ED U W — \— %8
LTI EREDOH D
5 DB-5ms DG (Agilent Technologies #) XX Z i L F%ED H D
6 Agilent 5975C inert XL MSD (Agilent Technologies #) (2 X % 54451

(2%E) GIHEN) T —a»
 EMEN R K OV U RS FE

; . e , WhEE .. s RO U
I AT Y {ﬁﬁzz,ngb“mﬁﬁé ﬁﬁaﬁf
vanky FTFL b b 0.02 3 109 4.6
0.3 3 93.5 10
2 3 77.4 10
S 0.02 3 80.6 5.8
0.2 3 89.9 18
2 3 74.2 13
Ny7Lrk—F BbbH 0.02 3 119 1.7
0.3 3 102 4.9
2 3 99.5 4.6
g 0.01 3 102 1.7
0.02 3 116 4.1
0.2 3 113 4.1
2 3 92.6 42
N e DR FEHIE WSHNIREE AONEMCGR  sovmmUme SRIREERANL
%57 4 BROT g 2o o gy (mgke) (%) RSD. (%) RSDL (0 HorRat
vrmkyT7FL FRD D 9 0 2 77.9 9.4 27 1.8
Bk 9 0 0.2 80.2 8.2 29 1.4
Ry T7Lrtv—MHabb 9 0 0.3 96.3 5.5 15 0.80
K 9 0 0.03 103 6.8 21 0.96
CEETR (H—RBREIC L DM#RB) vomdk sy 7T F0  BH e 0.02

mg/kg, X7 LE—F L 0.02mgkg, FLKF 0.01 mg/kg

B TR (BE—RBR=1CX SR ok y A 7F HEE O 0.002



mg/kg, X2 7 LE— b @B 0.0003 mg/kg
(%) Z7u~v ~7 7 246

A B
~obt-t ATtz |
o ‘ Il o ‘ | II
. ; |
! | L' i ..L".ulljnl._. M |,_| I||| .
% _ S N % __,_I_J_“_,,M...Jl LS [EL R R
?I}I_E | 2B FEFIL PI!'IE I 2O = )|
E I | ;
| |
| . I S n'____:_:3 _________ 1_ﬂ ________ 1_ 1.1.2.1.3
T Ve ISR,

BERRUVAFMEHDOIOT T T L
A EEERR (R3S LT 20 ng/mL)
B : WNEE (FEb HIC4 23 E LT 0.02 mg/kg FH X4 EIRN)

31 T aFY AR T =2 F VRO A a~x N7 T 7 EESNENC X DR
Hrik
(1) o8 awy T aFS =k OT = F U (2 5K5Y)
(2) ik
A HEOCHHE

) 77 a3y — ViR 77 aF Y —/b [CigH2CIN;O) 25 mg % 0.01 mg
DOHIETEY ., TOHEATLHEL. S0 mL OBELEET I A3l Ah, Tk kv
EMATHENL, BICERETT 2N TT 7 ad Y — UERER R & 75
T5 (ZOWImLIZT 72—t LT05SmgaahlT 5D, ) .

2) 7 =) U EEERERR 7 = UE/N [CHHCLN,0) 25 mg % 0.01 mg O
HrETEY, TOHELZHEL, 50 mLOoBAESET 7 A3l AN, T %
M2 TENL, BIERETT M 2NA7 =) U B VEREFK 2RI 25
(ZOWE1ImLIZ7=FVEALLLTOSmgEEAT 5, ) »

3) BEIKRGEMER HERHICELT, 773 Y A k0T =) U B AR
WKO—AEEA L, MREECERICARL T, 1 mL FIi7 73ty — L EkD
T FUENELTENLTI 0.01~1.0 pg &0 T D508 0 IR S EHER %
W5,

4) FREEE AV =FLo U a—n (CFE%S 1R 400) 50ul % 2,2,4-~ U A
FNR_RH =T b (44+41) 100 mL 22 CAHARAEE A2 92,

B = =2

W oH SWEEN 10 g% 001 gDHTETEY, TOEEZFTE L. 200 mL O
e =ZH 7T A3l AN, T h=hrUL—K (3+1) 20 mL 21z 72% 10 43
FrE L. BIZ7 ' F=1FVU 100 mL ZA0%, 30 5fHE D IRE CHiH T 5,
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500

300mL ORTHT T 2% 77 —g}FOTFICEE, KL A% (5FB)

TSI A L%, HO=AT7 T A RO I ZIERTE h=FY /L 50mL TH
H#L, RIS AT 5, AiiE 40 °CLLTFOKIBTIEE A CH[E T 5 £ T
JEVEME L=k, K 20mL 2012 CTH 7 LEE T3 2EHAIR E 95,

7 AE T BRI E LM A Y v T A (20 mLARFFH) T AR,
S5OMEET 5, 300mL ORTHT T2 a%2 7 AOTFICES, REHERERDO A->
TWERTIET7 I A az~%H 2 20mL T O T3EIVES L, EIREZIER D Z LI
Mz 5, WMENPTETAHDO EIRICETHAETIHILTCT 7a Y — ALKk =)
VENLNEZRHESE, BIZAFH 2 60mL 20 7 MMM CRERICIEH S S, &
iz 40 °C LT ORI TIE & A CHLE T 5 £ TRIERN L2k, R0 A &%
STHET 5, vZa~dhr—7% 8y (4+1) 10 mL % EfEICINZ THEEYD
EWN L, AT T 7404 — (LB 0.5 ym LLF) TABL., B 7 L0 11
(T 23 EEIR & 3 5,

T LR I BB 5.0 mL 2 VIRE s n~ T 7ICEAL, T A
=V R OT =Y EANENT 5% 100 mL O3 T 7 XA 25l
40 °C LN OKIBTIEZ & A CREE T 2 £ CTRUERM Lo, EF T A&k Tz
&3 2,

XY 2mL EMNMZ CTHREDZRN L, 77 DB N 2 30K & 7
Do
TVRE I~ NI T T 40—
BT A AFLUVE AR UHREASERS T A (N 20 mm,
£ & 300 mm, HKIfE 15 pm)
H—=FHTh: AF LI ARV LEAEDT T 5 (NEE 20 mm,
£ & 100 mm, HKIfE 15 pm)

wOBE Wy rua~kYr—T kb (441)
i B : 5 mL/min
4y W 4y 70~125 mL
A7 LALEE TIT BRI AT~ RV T LI =N T A (910 mg) F2EAFV LS
mL TUEHT 5,

BRI Z X =7 7 DA, REDSFETAHR O BWilciET 5 £ Tt S8 5,
AREHEIE D A > TV T T T Aaz~F 2 2 mL 2T 2 LS L, ik
ZIERI =07 MMz, FFCHHEESES, Fio~xy -7+ b (19+1)
10 mL Z# =% 7 L2, FERICHHSED, 5S0mLORTMT7 I 2a%2I =
HTLADFIZEE, ~FHho—TE®hr (743) 20 mL Z2I=F 7 AIMATT
Talr =V ROT =V EAERENSE S, EHIEZ 40 °«CLLFOKBTIEE
A EREET D E TRUERME Lok, ER T AL K> THET 5,

ARG 2 mL 2 EMICINZ CTIEREM AR L, TR a~< N7 7 7 E &850
FHZ X D MEICA T 2R IR & T 5,

A~ N7 7 7EEGHIFHCLDME AR K OE BIER G ER A 2
uL Z# A7 a~ N7 7EEONFHIEAL, @BRAF U7 e~ b7 T A



2155,

BESEM Bl
(A7 v~ 7T 7H)
7 VA

7

v U ¥ — A
EIE S SR SN S
ER SO SN A 3
7 VAR IR

7

(RS )
i H

AR —T 2 —RARE
A v R OE E
A (A
F v b & E:

Z=0

=4 — A F

Bl
e
e
e

£

fere

at =1

CREA Ry T — TS (5% T 2= —

5% AF IR vaxHra—T 07, NE
0.25 mm, £ 30m, fFHE 0.25 um) *3

: He (1.0 mL/min)

27Uy hL A (605)

1250 °C

70 °C (2 min f&£¥F) —HIE 20 °C/min—280 °C (10
min PR EF)

VY i R B O A
280 °C
: 200 °C

w1414k (Bl %
70 eV
m/z250 (7 aF>—n) (330 (Z7=FVUFENL)

BoONTERSA A U7 e~ M7 T A0 bE— 7 RiHZRD THiE

WAEER L, REHPOF7TaF ) — LB RO F VL EZEHT A,

1

Chem Elut (Agilent Technologies ) XX Z L &L REDH D

2 Sep-Pak Plus Florisil Cartridge (Waters #) (2 472K ED VU H—/N— %8
HLEEbO LN EREDOH D
HP-5ms (Agilent Technologies ) XX Z i L [A%EDH D
4 GCMS-QP2010 (F5EBUERTHRY (2 K 2 & fi4
B OT 73Sy — L&D 5 mgkg B2 HGEIER. AL TIEHEIEER
BT DA RMENDHLDT, H1H 141312858 BRE1T 5,
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(BE) DHEN)T—va v
 BMEN R K OVl Uk

. . e ; WIRE .. WNEIN R R U RS EE
S i B oD FE I ok L
WISy 4 Ao FiH (mg/kg) 33 (%) RSD, (%)
FTTaty— T A 7 —EE %W A R 0.05 3 86.6 4.7
0.5 3 91.9 9.8
A A B R B A R 0.05 3 101 11
0.5 3 99.5 6.0
EH9HAZ L 0.05 3 90.1 9.6
0.5 3 91.9 11
FAT TR 0.05 3 87.1 4.7
0.5 3 85.4 4.2
e RE % T A T —BE %W A R 0.05 3 95.3 4.2
0.5 3 98.6 9.0
4 RO B A sk 0.05 3 100 1.0
0.5 3 102 5.1
EH9HAZ L 0.05 3 96.9 1.2
0.5 3 101 4.6
FA T T A 0.05 3 97.9 2.3
0.5 3 97.6 3.6
- LR
. e 5 AR EHR RIREE BONENTER s iiom Ut SR
5y REOFEE L o HorRat
AR5 % AMOIR  gacy gy (mgkg) (%)  RSD, (%) RSDg (%) orma
FFaF—)L T ad T —BE &N E A R 5 0 0.2 89.1 2.1 93 0.45
K#E 5 0 0.2 91.0 6.3 12 0.56
T F U EI Tud T RE MRS R 5 0 0.2 9.7 5.4 6.0 0.29
KE 5 0 0.2 90.9 7.3 10 0.49
- EE TR (E—RBR=IC X5 ) 77 afy—/b Bk 0.005 mg/kg,
ZxFUENHEH 0.01 mg/kg
cEREER (E—-RBREIC X 5 R T7aty = e 5 mg/kg
(BE) ra~ 7T L6
FAaF =
the}
Ey
[Ty |
o JHIEI
|
10 2 14 16
i ey

BER (FBELLT2ngEA) OV I L

32 xRN L= RhEO LA N OH AT a~ 7T 72X D RBESHTE

() Strxtgibeay TN L— MR A RN v

(2) ik

A HEOHHE

1) 7= Lb— MEAERK 7 =N L— K [CsHyCINOs) 10 mg % 0.01
mg DHTETEY ., ZTOKMEEFLEHEL, 100 mL OEEEET T A 2|2 A, ~F
U EMATEN L, FIERE TAI T2 TT7 2N b— MEREFR
WSS (O 1ImLIZ, 7= AL L —hELTO0IlmgZ2aA6T 5, )
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2) ~ULA B EHERR oL A R U2 [(CaHCLOs) 10 mg % 0.01 mg DHT
FTERY., TOKEETHEL, 100 mL DHAEET T A3 IZ AN, ~FH %
MZTEHEN L, BICERETAFF U2 M2 TV A B Y HERERG 2 R4 5
(ZDW ITmLIE, ~LA MY ELTOImgZEaETD, ) .

3) EMBEOEEER FHICELT, 7oAl L— FROUL A b Y RS
i DO—ziRa L, ~F O TEMRICARL, 1mL flZ7= b Lb— KK
PV A R e LTENLER 0.05~1 pg 2 EH T 5 H0H O EERIB A ENER % i
W5,

4) TABY T XU L  AERTABY 7R U A (R 149~250 pm (100~60
Awra) ) BlAE130°C T 5 HEMET 5,

B = =

Fh i IOHTRRES~10 g 2 H 2 T aMTE TRY . ZTOKMAEFTLE L, 200 mL
DI =AT7 T AIZ A, TER=F V=K (7+3) 100 mL ZINZ., 30 43
MR VIR T T %, 500 mL ORTET7 7 A% 7 7 —KFO FICEE,
Mtz A (5 fE B) TWEIAB L%, 2O =MA7 7 2a kORI &ERT
T h=hrYU—7K (7+3) 10 mL T 2 EI¥EHE L, FERICKSA8T 5, A%
50 °C LA F ORI THI 30 mL £ TRUEIRM L. RIS 230BHAK & T 5,

B o RENAREH SN U OEAT MU U AEK (10 w/v%) 100 mL KOV
smana A% 30 mL & A7z 300 mL ORIz 5, REHARD A>T
TRt I AarY7un A X 10mL T2 EEE L, K E DkiEHIE
.S SEHIEVIEEHZFEL, Yr7uax @ (FR) #-/A77A2AalcA
b, MRy 7aa A X2 50mL 24, FRICERIEL, YZ7re X2
BEEO=ff 7T AaIChbED, Y/uun A X UBEHEBEORET R DA
(JE7K) THAK L, 300 mL ORTHT 7 A3 ITHEAMTHiE LTk, D=
77 AR OAREINERDVEO Y 7 v 242 Tl L, WiRE O A%
LCAIREGDLED, A% 50 °C LL FOKIBTIZ & A CFEET 2 £ ClUTE IR
L7-th, BHEHALEE- THET D,

AXT 10 mL M CTEREDZEN L, 77 L0 I 23R & 9
Al

BT LALER T FAM~ T 27N 10 g (9.5~105 g) KOWiEET MU 7 4 (4
K) 3g (2733 g) . EENENAFV BB IETH T L% (N 15 mm)
AR LA, WRE ST CAFIO Lign D 3 mm OF SICET 5 £ Tt &,
T L&D,

RENAR & B 7 D AN, RIEDFTE TAKIO LGS 3 mm & SIZETHET
WHEE, FIZA~AFH 90 mL 24 T 210z, FEECHEBEESE 5, 300 mL &
RIETTAaEHTLAOFICES, ~FYr—VFLz=—7/1 (7+3) 100
mL 277 ANz TT7 2N b— ROV A NY U ERH S, IWHIE
Z 50 CCLLFOKIBTIZE A LRET 5 F CRIERME L2k, EFRTALEE-T
HE[E %,

TEr=RMUVSmL 2N CEEWMAZENL, BIZKSmL 22, 77 A
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RLER T3 2 3 UEHAIR & 35,
ATLE N A7 ZT AT Y AV =H T A (360 mg) F2 EK
10 mL CHEHT 5,

RENRIRE AT T 7 40 F— (LB 0.5 um LLF) TABL, =47 A
ICAND, REHEKDAS TWERTIB T FAARRA LT FZ 0T 4 NE—% b
BEO7E =MV =K (1+1) THEEL, WKEXLORA T T T 4V E—%
BLTI=HTHIMA, EE LTS E%, 7 =RV L=k (1+1)
10mLZI=F7 LM, FRRICHRHESETI=NT L2WEET 5, 50 mL O
RIBT T AA LI =N TLDOTICEE, 7EM=FI MV I5mLEZI =0T AIZ
Mz, JEEES LT 2N Lb— MRV A N U EBEHSE S, RHEE
50 °C LA FOKIBTIE L A EHA[ET 5 F CRULIRM LIo®%, ER T A& %o THL

32,

~FHY S mL A EMICMZ TEEMZEN L, WA~ N7 57 ¢4 —|2t
TOREHEK LT D,
HAa~ 777 4— HBHRRE O REIRAGIERERS | uL 2T A7 <

NI Z7IZFEAL, Z7u~ 7T 85155,
WIESME il
i sl R AR
71 7 LA:FXF¥YETIV—HTA (4% 7 ) 70T 2=)b—
86 % AFNARY vuaxHhra—F 07 NEE0.25
mm, & 30m, BEE 0.25 um) 4
* v U ¥ — 74 X :He (1.5 mL/min)
AA T T T A Ny (60 mL/min)
AOoBE AN B AT Yy hLR (60s)
FROBEE AR ;260 °C
717 AR 80 °C (1 min fREF) —F-E 30 °C/min—250 °C (5 min
#+5) —FHIE 1 °C/min—280 °C
Mo &% I 300 °C
7 B Ofohiera~ b7 ahbznEN 2 T 00— 7 mfE O XX
BmEDOMERD THREREZIFER L, BEFOT7 =N Lb— FEEPAL X Y
vEERENT S,
A1 7a U2 (Floridin ) XiZZhERZEDL O
2 Sep-Pak Plus Cis Cartridge (Waters #) [Zi@ Y72 BRED Y F— \—zjfh L
bOFTINERED SO
3 EIX 1~2 mL/min & 35,
4 DB-1701 (Agilent Technologies ) XX Z 4L L R%ED H D



(BE) WA~ T—va v
 BMEN R K OVl Uk

N v N S‘? & D\ jile
A5 4 SO R "’?ﬁff G L muﬁ;wp f‘sﬁbﬁ{g
T AL RBEE LR 0.05 3 106 8.7
0.1 3 99.7 6.6
0.25 3 106 9.6
0.5 3 91.7 3.6
EHayyAZ L 0.05 3 106 13
0.1 3 105 6.9
0.25 3 97.2 11
0.5 3 88.4 5.1
TINT VT 7 0.05 3 119 2.0
0.1 3 96.6 79
0.25 3 105 52
0.5 3 91.2 2.8
LAY RS T & TR 0.05 310 17
0.1 3 95.8 3.5
0.25 3 100 8.2
0.5 3 89.1 3.4
L9 AZ L 0.05 3 101 9.9
0.1 3 95.4 1.7
0.25 3 95.6 10
0.5 3 86.2 2.7
TIVT VT 7 0.05 3 114 3.1
0.1 3 105 6.0
0.25 3 108 1.2
0.5 3 95.3 1.7
o e [E AR
- L o EAR TR MR WNGE snmE L Emmm
%53 4 RO gy mraesy (me/ke) (%) RSD. (%) RSDx (%) HorRat
TaxvALL— b Tud TR AT 6 0 0.25 95.3 8.1 10 0.51
SRR > Tt T R 6 0 025 97.0 6.8 78 0.40

- R (R—BR=IC X D R) B 4 0.05 mg/kg
53E) va~ N7 7 L
S AL st

M\ I
0 10 20 30 40
b e

AEN EEFMICEERELLT0.25mg/kgHEBERM O/AT I I L
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33 RUAALTaY AT AZOMOBEEOEKR Y a~ 7T 7% 07 NG BT

2 & B RIS 1

(1) g ay TIOLANLTOY ATV AN TR, T RFLALTH
V. vruaANTZrhlay, NaA)va s AF)L T bRV Ta Yy IR
27 a v AF N (75

(2) WA b D, FRREEERLATE K Ok

(3) ik

A HEOHAH

= HR A HE R 7 YA AN T7a Yy [CisHiNOsS) . A=Y A7 1
(Ci4H13CINGOsS) . = hF v A7y [CisHisN4yO;S) . 7 B AL T7 7 A0
v [C17H9NsO6S) . a2 7ma o X F )L [C3H sCINgO,S) . 7/t bRV
1 [CigHnFNsOsS) KRNV Z L7 1w A F )b [CieHisN4O-S] 4 25 mg %
0.0l mg PHIETEY, ZOFEMEAEFILL, 50 mL D&Y 7 A2 |Z A, 7T
FoEMATENL, BICERETT & M2z CHEREREFTRZ AN 5
(OO I mLIE, HEEELLTOSmgZzEHT D, ) o

K EEPERERUES 1 mL &2 25 mL O2R Y 7 2 | ZIEREICANRTRA L, B
BEMETTER A ZMATI mLHPICEREBIEE L TEREN 20 ng 25 HT 52
IR G E IR 2 3 2,

EAICEL T, BIEEAEERKRO -2 72 h=FY v—K (1+1) TIEHE
IZAR L, 1 mL PIZKEEE LTENETI 0.5~100 ng & & H 7 5 HUR O BE3KIE
AR A2 TS 5,

B = =

fh H SHTEEL 10 g %2 0.01 g DHTETED . TOHMEEZFEH L. 300 mL D
i =7 7 232 Ak, K 30 mL 0%, 30 Rl EZ, HIZT7E M 120
mL ZA1Z, 30 Z2EIRVIBE THMT 2, 200 mL O2R&T7 7 A 2% 7 7 —iF
o FIcE S, MtiEE AR (5 F B) TWEIAB LK, EO=MAT7TRak
OGS AR T & h > 50mL THEF L. FERICKSI AT 5, BiIZeE®7 7 X
DEMETTE M2 MA D, O 10 mL % 50 mL ORI 7 7 A 2|2 1EHk
IZ AL, 40 °C LA F DK THI 2 mL F CRUEIRME L, 77 S0 123 2506
WiRE T %,

A7 NE T FUEHRIRIZ 0.1 mol/L #if#E 2.5 mL Z M2 W< BV IBRE -8, £
Yera o th7 5 (SmLERA) ®HZ AL, 10 5E#ET 5, 100mL D729
W77 22T LD TFICESE, BHAKOA> TWERTIET 7 X az~FH
v —HigE=F L (3+1) SmL P OT2MEEH L, WKRANEK Y 7 A2, K
DIETAHEID ESICET D E TR LIEH, Bio~THr —Ffg-F L (3+1)
40 mL 25 7 M2 A, FRRICIEH S5, EHRE 40 °CLLFOKIBTIEE A
CHLET D F CRUTRME L%, EFH A2 %> THETD, 7T F=rJ L —
K=K (50+50+1) 10 mL N TEREMEZ L. BT LA0FE 1L I3 55K
BHAK &+ 5,

AT 7774 =R I=AF2L (500mg) F2ETERr=FV
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V5 mL KON vIv%FERIAIR 5 mL CIAEREE T 5, AR Z I =77 AIZA
s WIS TAFO ESIZET A E TR PS5 3, BEHRIRDO A>Tz
Ry 7 I AxAazT7 h=hrU)L—FEE (99+1) 5 mL 75T 2 EIHEH L. ik
EI=ATAMIMA, FRICHHESESE3, 100 mL ORFTIET7 T Aa%2I =0
FTLADFICEE, 7 F=FU/L— bl —XER (75425+1) 30 mL I =7
DTMZ THEIREZEH ST 23, K Z 40 °C LU T OKIBTIEE A Lzl
TOHECHIERME L%, EXT A2 %o CHETS, 7T F=FVUL—K
(1+1) SmL % EMIZMA TEREMERNL, AT 707 00— (FL£20.20
um LUF) TABL, ks~ 7T 7% 057 ARV ESHTFHIC K D HIE IS
TOHRENAR E 35, £, BERTD O R ORREMEGE TH 2 5A1T, FiC
REHARO—E'&EZ T F=FU /=K (1+1) TEMIZ SEHNLZHOHIR
oo~ s 77207 AERBSFICEDIEICHT I2HEARE L, 7Y
LAV Tay A<V A)LT7uary, T hFLANLTOL, NBALTHLAF)L
kO7t b2 L7 OEEIZHWS
M%&uv%&77&/7AWEE“ﬁJ F2HE BRI L O RIEIR S
BEMEWR A 4 wL iR v~ N7 T 782 07 MBS TFHICEA L, BIRG
M7 a~ 77 L5155,

HERM Bl
(7 v~ s 77 7)
71 7 Lt XA EFINNT VI Y B H T AN (2.0
mm, & & 150 mm, K& S um) "4
B it % : 2 mol/L B 7 v E =0 MAIR— A X J —Ib
(9+1) — 5min— (1+1) (15 min{%#) —
(149) (15 min £&£F) — 5min — (9+1) (5 min
(ES5)
i # 1 0.2 mL/min
A7 A KR 40°C
(&% v T DBVE &Rt s
i H o8 DU E AR BT R
A4 F v fb v s AT L—aF 4k (ESD i (EA A

£—F)
A4 4 v JR R E:120°C
FINNR— 35 A Ny (650 L/h,. 400 °C)

¥ 7 U —&EME:1.0kV
= — v J  A:N; (50L/h)
a2 — v & JE:TEROLBY

2 U ¥ g v H A :Ar (0.25 mL/min)
a Vg X F— . FTEOEED
T =X — A 4 v FTROEED
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*  HWEOWNESRM

Y H—— TBFIT AT a— alyTg

BEXG'E A I TE i RS TRLF—
(m/z) (m/z) (m/z) V) (eV)
. 182 - 25 15
TLANTa 425
- 156 25 36
) 153 - 22 10
A= AT 413
- 258 22 23
261 - 27 14
T hFTANLTTL 399
- 218 27 24
261 - 25 16
I BRA)T ha s 422
- 218 25 27
182 - 27 20
INE AT H L AT 435
- 83 27 52
156 - 32 17
TN hANLVTT 488
- 273 32 23
149 - 28 21
R ATa Y AF) 411
91 28 58

AR BOoNnEBRSREZ v~ 7T AND E— 7 G RO TR ER
ZUERR L. Bt o& BREELZFHHT 5,
# 1 InertSep K-solute (Y —=/H A4 = 28) Wiz bFA%EDLO
2 ENVI-Carb (Sigma-Aldrich ) XX ER%ED LD
3 WX 1~2 mL/min BBE L35, LEICG U TG~ =F—/L REZHEHRT
Do
4 Mightysil RP-18 GP (BAA{bFH) I EFFEDH D
5 ACQUITY TQD (Waters ) 2 & % 5441
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(BE) WA~ T—va v
 BMEN R K OVl Uk

AN e WREI O UK

TIN5y 4 B FEXE (mg/ke) e L (%) RSD, (%)

TIOAANT A b b 0.04 5 87.2 5.7
0.5 5 96.0 7.0

Fivi 2 P AR ) ) 0.02 5 84.1 3.7

0.2 5 94.4 8.4

/P S 0.01 5 77.4 2.0

0.2 5 84.7 4.0

A<V ALTE Y fab b 0.04 5 78.8 15
0.5 5 82.5 5.8

it 6 % L B A5 0.02 5 75.3 2.8

0.2 5 75.2 7.3

B S 0.01 5 71.8 7.2

0.2 5 745 9.0

TRhFIALTH Y bbb 0.04 5 71.5 4.7
0.5 5 90.0 2.5

v 7 B L £ A5k 0.02 5 70.7 1.4

0.2 5 76.9 3.8

K 0.01 5 85.3 8.8

0.2 5 91.2 3.9

vraALTrhny bbb 0.04 5 89.7 3.4
0.5 5 109 2.0

Fivh 2 B AL ) 0.02 5 116 1.4

0.2 5 118 1.7

K 0.01 5 88.8 7.1

0.2 5 99.5 1.4

NaRANTasAFL FEbb 0.04 5 82.8 7.7
0.5 5 80.6 5.1

Fivi 2 P AR i s 0.02 5 71.4 5.0

0.2 5 75.4 8.9

K 0.01 5 77.2 42

0.2 5 87.9 11

Tt RALTE Y b b 0.04 5 85.7 5.8
0.5 5 84.9 54

it 2 P AL s 0.02 5 72.6 6.4

0.2 5 75.8 6.0

K 0.01 5 87.4 18

0.2 5 85.1 6.9

NRyApzarsAFL bbb 0.04 5 91.7 1.9
0.5 5 116 3.2

i 256 T L £ et 0.02 5 120 1.4

0.2 5 119 1.5

K 0.01 5 91.9 5.3

0.2 5 95.9 1.4
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He ] BB

. v AR EAIR WRINJEEE FMEIRE  semEURe SRS

mak RO pakosak gl 0 msp o Rspeoo o
TYLALTRY fRDD 1 10 0 0.08 79.0 4.4 11 0.52
b b2 9 1 0.2 84.1 6.0 8.7 0.41

T %6 B HELE B 1 10 0 0.1 81.7 5.5 8.4 0.38

26 B LB R 2 10 0 0.4% 85.9 5.5 7.4 0.39

Bk 10 0 0.04 78.8 6.7 10 0.46

BIA2 10 0 0.5 85.2 8.5 9.4 0.52

A~y av7er fRbh b1 10 0 0.08 75.7 6.6 11 0.51
s 2 9 1 0.2 77.3 8.5 9.3 0.44

TR B HLER R 1 10 0 0.1% 77.7 8.8 11 0.51

T 96 B LA 2 10 0 0.4 82.3 7.8 8.6 0.45

K 1 10 0 0.04 77.8 75 14 0.62

k2 10 0 0.5 78.0 7.7 12 0.65

chxvarTar  FRD S 1 10 0 0.08 75.1 4.1 17 0.79
b b2 9 1 0.2 82.2 6.4 15 0.70

TS BERLEA B 1 10 0 0.1 76.0 6.4 16 0.72

B3 LB 2 9 1 0.4 87.1 2.5 12 0.65

Bk 10 0 0.04 78.8 7.0 19 0.88

B2 9 1 0.5 84.4 3.0 9.4 0.52
vruarzrany fRH L 1 10 0 0.02 85.2 4.0 15 0.68
a5 2 9 1 0.1 86.3 5.6 13 0.59

TR LA R 1 10 0 0.06"™ 84.9 3.9 14 0.63

TP LA B 2 10 0 0.4 87.5 5.6 15 0.81

Bk 10 0 0.04 89.7 5.0 13 0.58

B2 10 0 0.5 91.6 42 12 0.66
ruxnzaraFr FRD B 1 10 0 0.08 69.7 4.5 16 0.73
b b2 9 1 0.2 75.5 5.7 14 0.66

TR B B 1 9 1 0.1% 72.0 3.3 13 0.60

T8 %6 B LA ) 2 10 0 0.4 82.0 5.4 13 0.69

K1 10 0 0.04 63.4 5.5 19 0.86

B K2 9 1 0.5 79.2 4.6 10 0.54

srkrarzay  FRH D 1 10 0 0.08 73.8 4.4 14 0.63
a5 2 9 1 0.2 81.6 6.1 8.9 0.42

TR AL B 1 9 1 0.1% 78.0 2.8 11 0.52

TR B LA B 2 10 0 0.4% 87.2 5.0 7.9 0.42

WK1 10 0 0.04 81.2 6.7 16 0.71

K2 10 0 0.5 86.1 5.9 11 0.60
~yarzaviFr fED G 1 10 0 0.02 91.2 3.4 11 0.51
b b2 9 1 0.1 90.9 5.2 10 0.47

TP R B 1 8 2 0.06™" 93.9 2.1 4.5 0.21

TR LA B 2 10 0 0.4% 93.4 5.3 11 0.58

K1 10 0 0.04 94.9 5.0 11 0.51

k2 10 0 0.5 97.3 2.7 11 0.59

A = IV
0.01 mg/kg, ZDfth : fgio & K ORI T 4 0.04 mg/kg, FLKF

mg/kg

otrelEr (REC)

(2R3 2 I
T MR (HE—RBR=EIC L 5ER
Ak (FRse Bt NI R Y, LA FPAREICBWCRL, ) H %

TR (B — BRI K2 AERR)

Ty
0.006 mg/kg,

BIKH0.003 mg/kg

NRUANVT B AF VKR T 7 R)v

NRUANT B AF VR 7 R
B & 0.003 mg/kg, O : Fi O K OFE B L £

0.01



(%) ru~ 7T LH)

A B
17FIAAL7OY 5IkF=RI70
247070 § - AL T OVAF L f
37270V 7RA0RIFFLO ; 7
AMO2LTOVAFIL ] J .
|
4 B T
B 5 o 5
% 3 1 1 . +H Bfl I
Ty 11 A A [Ty 1]
Aim 1 ' o l ! .
o | ) . J 1 2,1 |l
1 ) | 1
i I
. v v . . . 4 8 g 10 1z 14 16
4 g g 10 12 14 16
(B4R, 5 {FIFISRE
[=]

BERRUVFIMAROI O TS A
A EEERR (RS LT 10 ng/mL)
B : WNEE (b HIC& R E LT 0.5 mg/kg FHY4 &IRIN)

34 TIUy NRONRTa— b NOWEIKIa~ N7 T 7T KEVEESHTEHIC X DA
IRF o3 T 1%
(1) SHrxtgba? I Ty FERUOSRT a—k (2557)
(2) WA EA SRR O
(3) MLt
A HEOCHHE
1) Y7 Uv MEAERK Y27 U b [CiaHN2Bra) 25 mg % 0.01 mg OHrE T
B, TOEETEL, SOmLORY e LU leEET I 23l A, g
(0.01 mol/L) ZMA THM L, HITHEME THEE (0.01 mol/L) ZMMZTY
Uy MEWEFRZFHNTS (Zo® ImL X, P27y LT 05mg 25HT
%o ) o
2) /NTa— MEMERHE /N7 a— |k [CpHuN,ClLJ) 25 mg % 0.01 mg OHrE T
By, TOHEETHEL, SOmLOKRY YL o BEE T I 2 aiC A, HHiik
(0.01 mol/L) ZJMA T¥# L, HITHEME THEE (0.01 mol/L) Mz T/RT
a— MEAEFFEAZFANSTS (ZOE 1mLit, XFa—hrELT05mgaafaT
%o ) o
3) IRAEER I Uy MERFHK K VRT3 — MEEFHES 1| mL % 25 mL
ORY 7L U MEET 72 ZEMICANTESG L, BICHERE TR
(0.01 mol/L) ZMMx CIRAIEERKAZME TS (ZO#K 1 mL 1L, Y7 U v b
KORTa—h e L TEREN20pgZ2EHT D, ) o

B E =
i H IHTREF10 g 2 0.01 gDHTETED . ZTOEEEFEH L. 300 mL ©
I T7 T A2l A, K 60 mL &OWRES 30 mL #01%, ZEME 215 120 °C
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DI T 60 43 MIMEGEE L T3 5, 200 mL OR&ET7 7 XA a7 77—k}
DO TFICES, Eekofitiiz A8 (5 F B) TRSIAE L%, Kok THY
T A3 R OGRS ZARIK 100 mL THEE L, [FERICRSI AT 5, HIZe®&T7 T
AaDEMRETKEMZD, ZOK 2mL Z2RY) 7Ll —h—IZEfIC
AL, K30mL ZM &z, KEgfkT N U U LE#K (12mol/L) T pH 5.5~6.5 (ZFHHE
L7, S0 mLEEE L7225 X 9ICKEZMA, BT LA 13 230BHAK & 3
Do
BT LB TE2 4T =Y AREMiY =R —N-E=rERr Y R
VIBEAKRI =N T LTI ROA VKR UBIEENi Y E =R —N-E =L e
ol RUVHEBEAEKI =T LH E2ZNENAK /—)L 5 mL L OUK 5 mL ClEK
Vel d %, 4 7 o= AEEMiYE= AR P —N-F=At ) RoHhE
BRI =D T LD TIZANLF VBIEEHYE=1LX B —N-E=1tal K
VHEAKRI =N T LaEE L, BRI 2B X =0 T LI AN, KIEAFET
AREID ESRIZET D E TR EE 2, BEHERDOA> TR e L oy
— A —%7K 5 mL$OT 2 EWESE L, KL IEXRER I =07 A2, FERIC
WMHEE5, 4 BT BT LEEHE =AU —N-E=LEr ) Rk
HAERI =T LZEFTL, 1I0mLAY) 7L ®/EEET T X ak ALK R
WEME =L —N-E=rtnl FUVEESRI =D T 2D TFICEX,
WAL T ' =0 AR (25 w/iv%) 9mL & AL VBB E = LR B —
N-t=vnl) RUEEAARI = TAICMA, P70y FEORRTa— &
WHEE 2, FICERE THALT v E=0 LK (25 wv%) ZINZ., BR{buEt
(S D REHA IR & T 5,
bl HERAR 2mL 2 & 6200 UoOKEE(LT R Y ¥ AFHK (12 mol/L) 10 mL
BEOR7 Vo7 oAb A ) 7ok (1 wiv%) 1 mL ZANEBELERY Fere L
VElE— I —ZIEEICIN A T 272 5 X O IE VIR, T ALE I 23
BHAR &35,
71T HALER IT 2 Vb= ARUBP U —N-EF= Al RURESERI =TT A
ZEST7H2 h=hF U5 mL KOUK S mL CIEREEFT 5, EHAKREZ L =0 7 A&
IZAK, WEDFTTABIO EIGICET 2 £ TR S5, BEHARDO A>T\
R 7aelL e —H—%/K10mL 32 T2RIEESHL, WREIERI =57 A
Wz, FARICIH EE 5, 5S0mLORT T FA %2 I=H"T LD FITEX,
TER=HMIASmMLZI=ATAHIMATY IV y NERUNT a— FEREHS
B5, WHHEE 40 °«CLLFOKIB TIE L A ST 5 & CRIEENRG L/-%, €35
H A%k Tl 5, K—A% /7 —/ (4+1) ImL (FFEERL ZIEIT2mL)
ZIEREICMA CTHEREMEEN L, AT T 07 404 — (L 0.45 um LLF) %
AWTABL, K7 v~ s 77 7% 057 ARVERBSHFHC X 2 HIE I3 55
BHAR &35,
FEMER OALLEE K O 7 LA T JRAHEMERHE 1 mL %2 20 mL OAR Y 7 v
VOB R T T A 2| ZIEMIC AL, FITER E CTHEBE (0.01 mol/L) % A1Z T
fLARAEER AR S (O I mLik, P27V hERUVSTa—kE LT
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i

At

FREN L pg 2 E5HT 5, ) o LT =T LWIE (25 wiv%) 2 mL IZfE1k
IR AERER 0.1 mL ZEfEICINZ72b D%, o0 CLOKELT b U ALK
(12 mol/L) 10 mL K OX7 = U o7 Ab AV 7 AVER (1 wiv%) 1 mL & AR
ALRY el rfle—nh—lanz s, T, RENEROEGE & RFICEE
BR R OV T BALER T 21T\, K— A X J —)b (4+1) TIEFEIZAR L, 1mLH
P27 Uy FRORT a—hE LT 0.1~20 ng Y EOM O A2 EHT HIRE
IR 2 S %,
Kra~ 7778207 A ESIFHCLDHE  REHEIR R QR AR
F10 L Bk v~ 7T 7% o7 MRV ESHTFHTIEA L, BIRS MR 7
n~v 7T LEGD,

HIESE fl

(K7 v~ 77 7H)

7 7 b F I BTN UMY VT T N (N 2.1
mm, & & 150 mm, KifE 4 um) "6

I At 2 0.1 vVIV%XBEIRIK — A % / —/b (4+1) — 10 min —
(3+7) (@ minf&FF) — Smin — (4+1)

it # : 0.2 mL/min

A7 A KR 40°C

(&% v T DBRVE & HTEHRTET)

i H 5 UEMAE &R

A4 4 v qb E v heRTL—AF 1k (ESD) 5 (IEA AV
E—F)

X 7 T A W — A A 225 (3 L/min)
A H A : Nz (15 L/min)
t— b7 nm vy 7 EE:500°C

D L W £ 100 °C

2 U ¥ g v A Ar (230 kPa)
aYVaryrIxL¥—: FTEOLEBY
T =X — A4 F v TROEED
#z AWEOWNE S

VI —H— A= A g ayay
HE e e AF iE & e TRAF—
(mlz) (m/z) (mlz) (eV)
ST A 215 7l _ 25
— 153 35
- L 174 — 31
RTa— AR 217 — = =

B BONIERISHRE 7 n~ 7T A6 B — 7 HEXdm S 2K
THEMREZIER L, REFOT 7Ty FRORT a— NEERET L™,
Hl Y270y FRONRTa— MNIH T AR BIZEMSBET D720, EHEDT
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7 Adgn B g (1+10) FIZ—BE T E V2R, K THEE, BIZiKIZ
LV KEANRZ 72 HKIC | FERRREE I E W 72 %, K THES Z LIk
STHTAMB~DER LM TE D,

2 JiElE 1| mL/min B2E LT 5, LEIZS L TREI~=FR— L REZEHT 5,

3 Oasis MAX (R TAAIE 500 mg, V¥ —/—%&E 6 mL, Waters ) XX
INEFFEDSL D

4 Oasis MCX (F£ CAHIE 500 mg, V¥ — —% & 6 mL, Waters ) XX
INEFFEDSL D

5 Oasis HLB (£ CTAAI&E 60 mg, VU —/3—% % 20 mL, Waters #) |%
IHNERFEDL D

6 Inertsil ODS-3 (V—= ¥ A = 2B I hEEEDL D

7 LCMS-8040 (SEEERTERY) 12 X % Sf0

8 NI a— M AUVEICHRETLIHAIE. T2 07243 2 L 5,

(B%E) GIEN) T —va v
* BB R K OVl U kg L

npRE WOME . MR UK

WRINBL 55 44 Bk FEIE (me/ke) fhR L (%) RSD, (%)
DAV ik 5 £ B FH B A fi e 0.02 6 106 17
0.15 6 94.7 4.4
Lo9b AL 0.02 5 79.4 4.4
0.1 5 87.4 4.5
FAE 0.01 6 81.8 12
0.06 6 81.3 6.2
NRTa—h ik %5 £ B B A fin e 0.02 6 88.5 9.7
0.15 6 2.3 4.1
EobvAZL 0.02 5 74.7 15
0.2 5 88.4 6.8
A% 0.01 6 85.5 17
0.1 6 90.1 5.2
; S 5 shEk AR URINPEEE  FMEILE sl SRS
sk steomm GO5 GEG T e a y HorRat
DU Uy b mmEHRAEE 10 0 0.3 77.4 13 30 1.5
oA L 10 0 0.05 83.2 12 24 1.1
I A # 8 2 0.01 88.3 4.3 18 0.80
RT a— | RIS A R 8 2 0.2 73.9 4.0 8.8 0.41
EH5vAZ L 9 1 0.1 77.1 53 21 0.97
FSAE 9 1 0.01 83.4 9.4 23 1.0

- EE TR GEREBRIC X 2R ek (ZEERS) 4 0.02mg/kg, £
¥ 0.01 mg/kg

- B BR (E—RBREIC L 2R Ao (ZEZRLS) & 0.006 mg/kg,
ZEH  0.003 mg/kg



(%) ru~ 7T LH)

A B
1~ 1800 1= 1800
oy 1
B 1500 B 1500
E 1200 ! E 1200 2
. 900 . 000 v
et e}
45 600 45 600
o 300 o 300 H
ino ijug
0 0
3 4 5 ] 7 3 4 5 6 7
R {RIFEEMEL 7

EBEHEDY O TS LA
A: V7 Ty MEWEWR (277> hE1LT0.2ng/mL)
B: /"7 a— MERER (T a— k&L TO0.2ng/mL)

35 FAT7 7 x— MEOMOBEEROEEK I a~ Nr T 72T M ESHFHCZE D
[ Ry AT
(1) HHrxtgbay ANSR B DEL (INR BN, FF T 73—k AF
WO V) ROTF A7 72—k (25%K57)
(2) WA EAEIR, B, mEEL Wb, FSERHLE R R UK
(3) ik
A HEORAH

1) DR EYLERER IR F T A [CoHoN3O2) 10 mg % 0.01 mg DOAHF
ETEY, ZOHEATHEL, 100 mL OERET 7 A3l AN, AZ /) —/L&2
ZTCEMHL, BIHERETAY )=V EMZTHNRHE Y NFERERR & 55
5 (ZOWE ImLi%x, IARUVEPALELTOImgEERET S, ) o

RIS LT, EEEFR O —5%Z A X/ — /L CIEMIZAHRR L, 1 mL HFiZh L
RUZTAELT0.1~20 ng 250 T HEAD NN XY MEAER 2T 5,

2) FAZ7xR— MEERK  FAT7 71— b [CiaHisNsO4S2) 25 mg % 0.01 mg
DITETED, TOBEEZTLFHFEL, S0mL OEET 7 AT AIL, AKX ) —)LE&E
MAZ TN L, FIHERETAY ) — NV EMZTF A7 73— EREFR % 773
T5 (ZOWImLIX, 47 73— hELTO0SmgZEHT 5, ) .

EAICE LT, B O —%E A X ) — )V CEMICHR L, 1| mL FicF 4
773 —hELT04ug G HTHF A7 73— MEHFEREZREL L, BHBERMIGIC
3%,

3) FATZ 73— M AFMEERIKE (OHTREHITF A7 7 32— b A F IV OFRE 13 5
PNLGEIENT D) FH 7 73— h AF L [CiaHiaN4O04S2) 25 mg %
0.01 mg ODHrETED, TOHMEETLHEL, 50 mL ORET T AT AN, AH
= IVEMZTIENL, BIERETAY )=V ENZTCFA T 7 F— A F L
BRI 2S5 (ZOW ImLik, 477X —MAFLELTOSmg 5 E
AT 5. ) o
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ERICEE L T, HEREO —H %2 A%/ — /L CIEfEIZHAIR L., 1 mL FIZF 4
T7F—RMAFNLELT 04 pg 56T 2T A7 73— b A TF /IR A 5 1Y
L. PABRKISICHET %,

4) R IVEHEFGR (OTREHC N S VOB RO D SBEICERT5)
~ 2 [CpHisN4O3) 10mg % 0.0l mg DHFETEY . ZOHEZ T L. 100
mL OEET T AT AN, AX ) —VEMZTHENL, BITERETAY ) —
NVEMZ TR I MBI Z T2 (20K 1 mL (X, <X/ I1E 17T o0l
mgEEHT D, ) o

BRICEE LT, RO 5% A ¥/ — /VCIEMEICHR L, 1 mL Hi2x/
INELTO04ugZ2EATH IUERERZFHH L, ARKSICHT 5,

B E %513

fh B oWk 10 g2 0.01 gD ETEY . TOEMEAFHEL, 300 mL O
=M 7 T AN, L-TAILE BT MY UL 1 g K 20 mL (F24K
B, fGo 6 KOG EEHLATEHE 30 mL) 2z, 305 MERER, HICAZ ) —v
100 mL (HZH0%, Fgdo & K OFRRERHATEHT 120 mL) ZI0Z., 30 RV R
THIH 254, 200 mL O&E 7 7 2% 77—t FIc@E S, iz 5
# (5FEB) THREIABLIZE, O=AT7 T 2AaRUEIEZAH /) —/ 50 mL
TG L, RRICES AT 5, TICEET T ATOEBRETAY ) —LEMx
(W, FBbo & FRREEETE XL OWIKIZ, 20 2 mL % 20 mL D& T 7
A ZIEMICAI, ERETAY ) —VEINZTEE) . ARSI 5508
Wi s+ 25,

FABRICGTES  BEHATK 1 mL &2 50 mL ORI 7 T 2 2 ZIEMIC AL, ZALICHEE
fe (1+1) 10 mL, EEERER (1) —/KFH 0.2 g M OWBIE A48 20 %2, =2
G LT, 120 °C Ol T 30 0 RIMEAT 5, Mm%, 1 mol/L HifE 10 mL
EBIEWE D BN OINZ TEREZEE L, SBHARICAE DY 2, RENE A 100
mLD F—E—=H—IZB L, kDR THT T A3 kUK S % 1 mol/L Hif#E 20 mL
TYEH L. R E2REHAIRICEDE S, 1 mol/L XiL 10 mol/L KT ~ U 7 A
AR CRUBHAH 2 pH 6.8~6.9 ICFHTE L, &% 100 mL D2E 7 7 A2 |ZB L,
BIZRET 7 AaADBEMRETRKEMZ, I T LB 23BHAKR & T 5,

7T LA AEHRIE 10 mL 2% 4L 1 Y v +h T A (20 mL ) ®61C
AL, SHOMEET S, 200mLORTET T A2 7 LD TICES, B
F L 100 mL 20z, WE DT CTABIO EuiiczEd 5 £ Tt F L, EBC KOV
ROV AR SE%, JFELTEEEZEH IS, BEHIEZEZ 40°C LLF O
KB TIEEAERETHE CHIERM L%, ERT A2 E> CTHET D, AH
J =V 2 mL Z EMICNZ THEREMZEN L, AT 707 404 — (FL£R 0.45
um UF) TABL, k7~ 7574057 AAVEESHHIC K 5 HIEICH
T HMEHAI & T 5,

ERRORABRMIGKR Nh T LB F47 73— MEWKR, 477 53— hAF
JUEEHERR 13 7 I VEEYER 1 mL % 50 mL O 9 E 7 7 A 2 TIEMIZ AL D,
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LLF., BUEHER O A & RRICPARKIS R O 7 DB 21T, A% ) —/LTIE
FEICAIRL, 1 mL FIZTF A7 71— FXET A7 7 32— M AFALELLIEN
I ELT02~20 ng Y EOMOBUEZ EA T HIEMER™ T 2T 5,

Wik a~ 7774 0 F ARUBRSHFEHC L 2HE  SERATR L ORE R % 2
WL B 7 a~ N7 T 72 0T ARVEBONEHIEA L, BIRKSHREZ 1~
NS AEED,

WESE Bl
(Hitk 7 o~ w75 7#)

7 7 A F T RTINS Y AV T A (N2
mm, £ & 150 mm, KifE 5 um) *3
A e R 0 2 mmol/L HEfE T » E =0 LIRIK— A X ) —)L

(3+2) (5minf#¥FF) — 5S5min — (5495) (5 min
fREF) ) — 0.1 min — (3+2) (8 min £R£F)

it # : 0.2 mL/min

7 A fE IR JE:40°C

(& 7 DAVE By Wt ™)

fR H o DU EMRAVE B i R

4 F v fb E:xLvZ haRxTLr—AF 4k (ESD & (EA A4 v
E—F)

* 7 7 A4 Y — A A :N; (3 L/min)
57, jid il A :Na (10 L/min)
t— 7 4 v 7 H A 2% (10 L/min)
A B —T = A AL 350 °C

t— b7 nm vy ZEE:500°C

D L W B 120°C

2 Y ¥ =3 ¥ A Ar (230 kPa)
al) Vgl mRIF— TEDEBY
T = F — A4 F v TROEED
x AWEOWNESM:

Y h—Y—  TaHI AT YDy

HE R A A T e TR L —
(m/z) (m/z) (m/z) (eV)
160 - 15
EBC 206
134 30
‘s 160 - 16
TN B I 192
132 30

AEOH BOonEERNUSRE S B~ ST AL E— 7 HELE S BRSO
THRERZER L, 3B O EBC KDL Z Y AEEFEHT L, EBC&IZ
1.806 £ UCF A7 7 x— MEIZHEAT 5,

HE 1 BN AONNR U AN FHT 7 F— R AFILEOR ) IVD ) b
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BOBRENGEONDGE, DARU XY AMERERERANTT A7 73— kA
FAROR ) INZERTDHIEOARREN, EREMES RD5E013H 5
fod, MBS U TS AT D2 &,

2 RETE, BT AT 7 2= R ATFARRR ) INEINR T DN
WCEH L, BREFOINALRUF DA, INRUE DRI ELT=F 47 7
A= FAFNAERANNRNEDRIHRE LT IV0fne LTERET
X8

3 TR THER DOHERBELCLT WD, fiHNAG I T LR E TO#E:
EIX 1 B THRTEH 5,

4 ZOBMHINTZNR INVE, IARVE D ACEBREIND,

5 FAT77F—MIZFNARUV AL IZ =24 VIR E— K (EBC)
o, FA T 72— M AFIUIINRE D MBS D,

6 Chem Elut (20 mL {#F#fH) (Agilent Technologies #) XIXZ v & A% D
H D

7 KTFAT 7 — MEEEORE (ng/mL) x 0.5540, £F 47 7 Fx— KA
FIOREHERL DYEE (ng/mL) x 0.5584, %X/ I VAEUERR OFEE (ng/mL) x
0.6585 N D EBC XU W N XY LD (FRoNETER SN
Tea OMERME) LD,

8 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) X =i L [A%D b
D

9 LCMS-8045 (SHEEERTR) 12 X 2 5440

10 FAT77F—=FAFARKORR) IJUEH AR E D DNIEBSND -0,
HNRCEPHAE L TCEREL, IR Z P AEIZ, 1791 2/ U CF 47
7 X — M AFILEIC, 1519 R/ LT IVECHET S, /28, EBC &
HANR B hwm~ET L5568 09316 2k L5,

(&) HIHEN) T —a v
C BOMENER K O LR (FA 7 7 F— b A FIVEEHERR, ~ . I VERHER XS



F4 7 7 R — MEMRZARK S L TELNTZ LR Z Y AT EBC TER)
N E WNEIL R oK UK

3 DAY =l 3 7,
VRN X 5 44 AR FE S (mek) R L (%) RSD, (%)
FF 77— AFN RIEERTE A R 0.2 5 105 3.4
1.5 5 106 1.0
KR*E 0.2 5 110 3.4
1.2 5 111 3.1
EHrHvAZL 0.2 5 95.6 7.6
1.5 5 92.8 42
FE L —~A 3 5 89.9 25
20 5 88.8 3.7
bbb 1 5 91.4 45
40 5 89.9 1.5
i 256 AL £ 1.8 5 99.8 48
11.1 5 96.4 5.1
BB S 1 5 99.7 10
10 5 94.5 1.1
NI ik %5 £ A Bl A R sk 0.1 5 101 5.4
1.5 5 9.1 1.4
K% 0.1 5 95.2 4.0
1 5 93.4 23
LA L 0.2 5 90.0 4.8
1.5 5 94.1 3.5
FE L —A 3 5 84.5 2.2
20 5 79.3 2.8
b5 6 5 97.8 2.8
40 5 85.1 5.0
i % o AL £ e 1.3 5 103 3.3
8.9 5 2.2 3.2
K 1 5 94.7 3.2
10 5 98.0 11
FA 77 x—h % R B A e R 0.2 5 82.5 6.6
1.5 5 98.2 1.6
K 0.2 5 109 4.0
1.2 5 110 4.7
EovAZL 0.2 5 92.5 2.5
1.5 5 89.3 0.9
FE L —~A 3 5 83.9 1.5
20 5 90.7 2.5
b5 1 5 81.3 43
40 5 94.0 4.0
T 276 I A £ ) 1.8 5 93.1 3.2
11.1 5 96.6 5.4
oK 1 5 112 9.0
10 5 94.2 1.3
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* WOMEN R R OGR UK RE (L 2 METER CRE &

; N - y WINRE .. WMENL ok UK
WISy 4 2o FEIE (mgke) R L (%) RSD, (%)
P2 VN Ak 55 B B B A £ R 0.1 5 93.4 3.7
1 5 94.0 6.8
K#E 0.1 5 9.5 14
1 5 91.4 3.6
EH AL 0.1 5 87.4 33
1 5 85.7 1.4
FE T —A 2 5 73.7 3.9
10 5 75.7 43
e b 4 5 87.3 5.3
20 5 82.8 1.1
Tild 5 B A £ e} 0.9 5 100 3.7
6.7 5 84.4 4.6
Bk 1 5 87.5 11
5 5 81.0 1.9
FF 77— N AFN KBEF RS R 0.2 5 84.8 3.0
15 5 78.6 1.0
K 0.2 5 71.8 3.4
1.2 5 72.3 3.1
EobAHZL 0.2 5 78.4 7.8
15 5 76.2 4.2
FE T —~A 3 5 70.6 25
20 5 79.4 3.7
fab b 1 5 77.2 45
40 5 81.8 1.5
il 2 T L ) A 1.8 5 79.0 5.1
11.1 5 84.6 5.4
Bk 1 5 86.8 9.2
10 5 76.8 1.1
VA k%5 £ B A £ R 0.1 5 85.6 5.9
1.5 5 78.5 1.4
K#E 0.1 5 90.3 3.5
1 5 87.5 25
Lo AL 0.2 5 73.2 4.4
1.5 5 70.5 3.4
FE T —A 3 5 72.9 23
20 5 76.9 3.0
e b 6 5 82.5 2.9
40 5 79.4 5.0
Tl & B A £ e} 1.3 5 86.7 3.3
8.9 5 81.8 3.3
Bk 1 5 95.3 2.6
10 5 94.2 11
- L[] FER
N S e BRNE EHIB WHINEBE RINENER  semEUmE  SSHEBRL
il AHORE oy pau (mg/kg) (%) RSD, (%) RSDg (%) HorRat
F AT 7 — IR AR 10 0 0.2 92.9 5.4 17 0.81
k LIo9bAHZL 10 0 0.2 94.0 7.0 19 0.94
FE L —A 10 0 12 87.1 6.9 13 1.2
Fab b 9 1 50 98.3 4.0 12 1.3
o s P HLAR 10 0 20'E 95.8 13 14 1.4
Bk 10 0 6 87.1 7.5 15 1.2
FF T 7 F— BIEREAEE 9 1 0.2 102 5.1 9.2 0.45
kA F L FE L —A 10 0 10 9.6 6.5 11 1.2
Bk 9 1 4 95.3 8.9 16 1.2
3L LovAHZL 10 0 0.2 100 7.5 21 1.0
b5 8 2 45 68.6 2.8 3.9 0.41
Fo S FEHLAA R 9 1 15 89.2 3.5 5.1 0.47
E oHEEE (JRGZE) 1233 AR E



- EE MR (EFERBRIC L 2R TN B N A R O
% 0.1 mg/kg, FHCHE K OREIEEMETE (RGz8, U FARBEIZBW TR L, ) H
% 2 mgkg, R o+ 4 mgkg, BKF 1 mgkg, T4 77 %x— b EEHEE
RO 4 0.2 mg/kg, EAHES 3 mgkg., fiib bR OWKkF 4 1 mg/kg.
FEFEBEHLATEL 4 mg/kg

- TIR (H—RBREIC L DR AN H YN FE R O
% 0.03 mg/kg, HANE K OFRREALAIEIH % 0.6 mg/kg, fibHH 1.2 mg/kg.
FKH 03mgkg, 7477 % — b BEEEELOEDT % 0.06 mg/kg, 24K
B 0.9 mg/kg, fab S EOBIKT % 0.3 mg/kg, FRREEMAET 1.2 mgkg
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BEHRDIOT TS LA
A:FAT7 73— MEHERKR (EBC & LT 0.89 ngmL, ¥4 77 x—hr&LTIL6
ng/mL)
B: WNARUE Y NEAER (IR XY A E LT 1 ng/mL)
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