B6E B X
BOET A5
1 BHC (a-BHC, p-BHC, y-BHC K O* 5-BHC)
1.1 BEOH A~ 77 7EESWRHCE S —F oMk
I 1ICX D,

1.2 AHEFZRZLNOEET I RREFEO T A7 u~ 7T 712 X5 ZREDIE
W2HiZ XD,

1.3 AHEZRERO T A7 o~ 7T 712k 25 RESIE
HIHTITX D,

2 24-V7un 7= )Xk HE
2.1 k7~ 7T 72T DAV ESHEHE (20 1) !
(i P - #38)
A HEOHH
24-v7 07 x )% HERE LUK 24-v7mn 7 x /)X UHERE [(CsHeClLOs)
25 mg & 0.0l mg ODHTETEY, TOHEZFTHL, 50 mL DEET T XA 3T A
. TEMAEMZTEN»L, BITERETTEIN A ZNAT24-Y 7007 2
J X UHEBEERR AR 5 (Z0W 1 mL X, 24-Y 7 v 7> ) X U
ELTO0SmgzE AT 5, ) .

AL C, EHFIRO &2 A ¥ /) —/)L— X8 (1,00041) TIEMIZHR
L., ImLHZ24-v7 a7/ X% UFEE LTO0.004~0.4 ug 25 H 3 2580
24-v7mn 7 =) X UEBRIENER RIS,

B = =3

fh H SHTEEL 10 g 72 0.01 g DHTETED ., TOHIEEFEE L., 300 mL D
Wi =7 7 AT AL, K20 mL 20z, 30 pfiFEk, BIZHEEE (4 mol/L)
5mL KO F2 100 mL 200 %, 30 2R 0 IBE T3 %, 200 mL o2&
77 AaxT7 7 —R}DOTICES, MiEE A (5 B) TRIIAELEE,
HDOZAT7 T AaRUOEESEINERT = b 50 mL THEE L. RSG5
%o WIZRBET T ADEMRETT & b E2MA, WIERSE T I 2 50HATR
L5,

iR Ee 1T BEHAK 8 mL %2, H o Lok F U o AEK (10 w/iv%) 100
mL & OWEfE = F /L —~F4 > (1+1) 100 mL % A7z 300 mL O A 12
EREICINZ ., SOMIRV RS- %EFET 2, KE (FE) % 300mL Ok} B
[ZAfL, Bl F v —~X Y (L) %2 300 mL D=/A7 7 A3l Aid,
DR A R T L — -~ P2 (1+1) 50 mL THed L. Wik o=+ B
Nz, 5 pHIRVIBEL-ZFHE L., KELET, =T L —~F @it
D=7 722l bbb, iz F L -~V U BrEEOmMET Y v LA
(fEAK) THAL, 200mL O7TIET7 T AalZAH SFEA) TART D, Sk

129



130

b B KOO =47 7 A azbaOlifgTF /L —~F% 2 (1+1) THHF L.
WRAE LD AREZBE L TAHREADOE D, A% 40 °C LT OKIBTK 1 mL *
THRERME L, ERTAZE->THET L, A%/ —/N 2mL 2z TERED%
WL, ARG I3 2 30BHR R & 3 %,

oK 55 i ABHEI D AN - 7= 200 mL D723 7 T A 2| TKEE{LT b U v LAEEIK

(1.5 mol/L) 1 mL ZMNz. #WEIEE ZFHF T 80 °C D/KI T 30 4y [MIMNE L 7= %% Jik
W5, pHZER (1.5mol/L) T 7.5~8.0 ICFHIE™2 L-t, KMEAKFET MU T A
iR (0.1 wv%) l6mL 2Nz, H 7 HLER 1 IZHd 2 50EHAKR & 5 5,

NTRMBTES F BTN U ATV I =T A (1 g B4EAH

/=L 10mL X OVK 10 mL THAKR T 5, REHEK Z X =7 7 LT AL, WKk
NETABID LIICET 2 FTHRESED, SOmL ORI I T A2 I=hT
LOTIZEE, REHEEDO AN > T\ T 7 7 A 2% [REEKFET U U LEIK
(0.1 wv%) — A% /7 —)b (1+41) 5mL THEF L, HwiKE2I =07 22Nz T
24-v 77 x ) X VEHIBRABHR S, TIZKRBAKETST Y U LABEK (0.1
WiN%) — A% =)L (141) 15mL ZI =17 LM TR ESE S, =
DV R 2 R A B0 TS d 2 3EHAR & 15,

Wy 1T BRI Z & 67 Lo (4 mol/L) 5 mL M OME LT F VU 7 AR

(10 w/v%) 100 mL % A7z 300 mL O 53R C oz 5, BEHAKRD A -
TWERTIBE 7 I A a2 Y 2F )Ll —T )L 50mL T L. Wik % 5k} C I
Mz, 5 pEIRVIBEE-%EHET D, KE (TE) % 300 mL O} D IZA
n, v=Frz—7ufE (LE) % 200 mL O =47 7 A3l Anbd, ikikF
CzYxTF N —7/L50mL THEF L. WEiRZ2ERF DA, 5 0FiRY &
HBHE L, KEEZHECT, V2FAL—TFTVEEEO =M 7 7 2 alZHbE D,
VXF Nz —T IV EEEEOWEST MY v A (JEK) THAKL, 200 mL ©72 9
7T AallAM G A) THHT D, BikiRFD MO =HA7FXazb
BOVTTFNLT—T)LTHH L, EREEOAMEZE L THHEZEDLED, A
Z 40 °C L TOKIBTH | mL £ TRIERM L, ER T A% K-> THET D, 7
th=rU— bz (3+1) SmLZMATEEWEREN L, 7 DA
3 2 BRI & 5,

BT AALEE 1T 7575 A NI—Ry,/ T2FLLPTIN-TrENLTY A

CUBFNLFERE I =8 T & (500 mg/500 mg) P AETER=RUNL— LT
(3+1) 10 mL THHFT 5, AR Z I =7 7 AICAN, KEAFETAKIO |
UIZET HE TR SE D, BT, RSO A> TWeRTIETZ I X ax27 &
F=FU/— ko (3+1) 5mL THHF L. WHiKEZ I =7 7 HZIZ A, [FERIZ
MHEES, S0mLORTET I A2 I =T 2O FICES, EHARDO A -
TWeRt B 77 2Aa%2 7 h=krJ)L— bl —Ff (75+25+1) 5mL Tk
L, WiREI =D T LIMAT 24-P 7007 = ) FUFBARES®, B2
T h=hU L= bl —XF (75425+1) 25 mL % I =4 7 AT ClREE
M S5, EHEZ 40 °C LT ORI TR 1 mL £ CRUTLEM L, =580 X
Eko CHET 5, A%/ —/A—F (1,000+1) 1 mL % EfEICI 2 CREWE



WL, WKk n<x N7 57807 DRERSHENT X D HEIHET 5 B0BHA K
95,
ks n< N7 57207 WRERBGHFHC L 20E BRI A U 2,4-07
HnY =/ X VEIRREE RS S L Ak n~ 7T T 2 T LDRVE B HTE
CHEAL, RIS v~ b7 7 L2155,
AESRME Bl
(Wtk 7 v~ ~27Z 7#)

Vo) 7 Lo F T BTN I U BTN T A (N 2.1
mm, £ & 150 mm, KifE 3 um) O
= Bt & 5 mmol/L HFER T v & =7 LK —5 mmol/L HEfig T

VEZULAL ) — VKR (70+430) — 10 min —
(0+100) (10 min f*£F)

it ;0.2 mL/min

7 A R OE :40°C

(& T LAVE BT ET)

fR H o DU RS B i EF
A4 F v fb E:xrr ruRFL—AF24L (ESD) ¥ (BA 42
£— k)

A4 & v PR O :150°C
FYNN_N— g A N, (800 L/h, 400 °C)
vy 7 U —%EE:06kV

2 — v 4 A:N, (50L/h)

o — v E OJE:TEROLEBD

= UV v g v H A:Ar (0.4 Pa)
aVa T RxA¥— FEROLEBD

T =X — A F v FROLEEDY

#* 24-Vrumnv7 )X UFERRORE SN

TV —H— Ty oA 21— I
HIEXT R E AA R R EIE TRLF—
(m/z) (m/z) (m/z) V) (eV)
24-vrun’ x ) Mg
- [E{H7 71 — 5 = >

R Bohi@BRKERHE o~ N7 T A0D 24-Y 70T 2 ) X UREE
o —7mEEXITE S 2RO THREBRECIER L, BT 24-0 7007 2 )
UM E AR ET S,

W1 ARETIE. A 24-Y 7T e ) XUERET MY A, 24-Y 7 1
D7z /)X VB AFATIVCE, 247007 ) FURBRTF L,
24- a7z ) X UBA Y Tae L, 24-Y a7 ) X UEEET b
XU FALN24-Vran T )X URBRT VD ) — VT I UEBNEENT
WABAICIE, BRBEb o247 un T 2 ) X VEIBEICSENS,

2 pHIZpHRABRMEEZ HWTHZET 5,
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~N O L AW

(B%E) HIEN) T —a v
* AINIEI =R K Ol LA i

P T 1 mL/min B2 &35, SEITIE U TG~ =R —/V RE2EHT 2,
Mega Bond Elut C18 (Agilent Technologies #) X Z i & RSO & D
InertSep GC/PSA (V—= APV A = ZAH) WFInEREDL D
Atlantis T3 (Waters ) SUZZ L L RIFED & D
Xevo TQD (Waters ) |2 L % 5114

MG REomE  TOVRE g MEIRCE BRE LR
(mg/kg) (%) RSD, (%)

24T /mur s x FE 0.05 3 84.8 4.7

Ve (3.3 0.5 3 93.6 1.9

2 5 89.4 1.4

K*E 0.01 5 100 7.2

0.05 3 84.8 4.7

0.5 3 93.6 1.9

2 5 87.1 1.3

INEE 0.05 3 90.2 1.7

0.5 3 86.0 5.0

2 5 89.0 6.3

EO9HLATL 0.01 3 91.3 5.7

0.05 3 78.7 2.9

~ A 2 5 91.8 2.8

TA % 0.05 3 84.8 4.7

0.5 3 93.6 1.9

2 5 91.1 2.2

24-raurx x E 2 5 84.2 3.0

JRVERRTT K& 0.01 5 89.2 8.4

v 2 5 93.0 3.2

INEE 0.05 3 94.7 1.9

0.5 3 91.3 1.8

2 5 82.5 2.3

EHOBATL 0.01 3 103 2.7

0.05 3 84.0 2.4

~ A0 2 5 81.2 2.1

TA % 0.05 3 96.2 1.7

0.5 3 9.1 6.8

2 5 85.1 3.2

- L [RIFER
. el e s T Ek HER O TINPEREE WINENRER  snde Uk SRS

mark meomm gih iy J(mfg) (%) RSD, (%) RSDy (%) orRat
?/"Lj;jg“”i/ TN 9 0 0.5 84.5 7.1 12 0.63
4TI RT = e 8 1 0.5 95.5 6.5 8.7 0.48

J X VEFET v

- ER TR (E—REBR=IC X D6
s MR (E—ABR=IC & D ERR)

BT 0.01 mg/kg
FEHP 0.003 mg/kg



(%) ru~ 7T LH)

A B

L

P} i

e e |

—_— e 1
, TR R __ | -

4 & 8 10 ' ='1 a' ' é 10
% FH05R. EE el e

BERRUAMERODIOT LTS L
A ERER 24-v7uvv T ) XUEEE LT 1IngEAN)
B : WEE UhFiI224-Y 707 2 3R E LT 0.5 mg/kg M2 &IRN)
22 WKk o~ w7578 T ARV RSHEHE (F02) F
(it FH - )
A HECHH
24-v7an 7 = )X UHEEREE HETR 24-v7mn 7 = /)X UEEE (CsHeCLOs)
25 mg & 0.0l mg ODHTETEY, TOHEZFTHL, 50 mL ODEET T XA 3T A
. TEMAEMZTEN»L, BITERETTEIN A ZNAT24-Y 7007 =
J R VHEBEERR AT S5 (Z0W 1 mL X, 24-Y 7 mn T/ X NS
ELTO0SmgzE AT 5, ) .

HEAICE L C, EERKEO 8% A %/ —/L— X8 (1,000+1) TIEMEIZFHAR
L., ImLHiZ24-v7 a7/ X UFEE LTO0.004~0.4 ug 25 H 3 2580
24-vrmn 7 ) X UEBRIENER 2RI D,

B = =3

h H SHTRREF 10 g 2 0.01 g DHTETED . TOHMEETEH L, 300 mL O
ke =7 T AT AiL, K30 mL 20z, 30 pfiFE%, BIZHEE (4 mol/L)
5mL KO F2 120 mL 0%, 30 2RV IBE THiH 3%, 200 mL O &
77 AaxT7 7 —R}OTICES, MiEE A1 (5 B) TRIIAELZE,
HDOZAT7 T AaRUEESEINERT = b 50 mL THEE L. RSG5
L, BIZER 77 Aa0ERETT R N EMZ D, ZOET ® F 2 TEMIC
500 AR L=t . fRIK 8 mL % 100 mL D 724K 7 7 A 2 ITIEMEIC AL, 40°C
UIFOKETH 1 mL £ CRIERME L, ERT ALK THETH, A%/ —)
2mL ZMA TEREWZED L, KGRI T 23EHAR & 95,

oK 5 i REHAK DA -72 100 mL O T 7 7 2 2| ZKE{bET b U 7 AEHK

(1.5 mol/L) 1 mL Z/Mx., WHE ZHF T 80 °C D/KIE T 30 sy M L 7-14 Jik
WT D, T ORERE ST 2RENAIR E 95,

ikl WENARE H S U oOERE (4 mol/L) 5 mL R OMELT ~ YU ¥ AVEIR

(10 w/v%) 100 mL % A#172 300 mL D53 ikiRF A ICMZ %, sBHEIKED N> T

Wt T7 I Aak2 Y eF Lo —7 )L 50 mL TUHeE L., iRz o= A 12
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Mz, 5 IR VIRE-%EET S5, KE (THE) % 300 mL O4ikiEF B IZA
n, v=Frxz—7 ) (L) % 200 mL O =47 7 XA a|Z Ab, FikinF
A%V F T —7)050mL THHE L. TikE SR} B2z, 5 oMY IR
BlBHE L, KEEZHBT, V2 FALZ—TFTVEEEO=MT7 7 235D E 5,
VEFNT—TIVEEEEORE ST Y v A (EK) TRAKL, 200 mL ©7Zed
7T AallAM A THAET D, ik} B MO =A7 T Xakb
BEOVTZTF LT THEL, BKEZEOAMEEBEL THEEEDLDED, A
Z 40 °C LT ORI TH 1 mL F THRIERM L. EF T A2k THET L, A
Z ) —)L—FXW (1,000+1) 1 mL ZEfEICMx THEREDZENL, BB a~< b
7578 T MVE BTN K AREICHET 2 RENAIR & T 5,
ks v~ N7T 78T DRVEBSHTEHC X 2 WE AREHAR K O 2,4- 7
nu xR UFREERS S WL 2Rk n~ N7 T 7 2 0T AAVE &5 HTEE
WZHEAL, BROORE 7 v~ 7T 552155,
HIESE fl
(k7 v~ 275 7i)

7 7 L AT BTN I U BTN T A (N 2.1
mm, £ & 150 mm, Kifg 3 um) 2
S A W - 5mmol/L WA T > &= LRI —5 mmol/L HEEE T

VE=ZDULRAL ) — R (743) — 10 min —
(0+10) (10 min ££¥F)

i # : 0.2 mL/min

A7 A MR E:40°C

(% 7 KAV B ATt ™ ?)

R i f o VO EAMRAE By AT Et

A4 A v fb E:xzvs buxTr—AA4qb (ESD ik (BA A
E—F)

A4 F v PR B 150°C

TV NR_— g A N, (800 L/h, 400 °C)
¥y 77U —%EE :06kV

o — v H A N, (50L/h)

o — v @ JE:TEROEEDY

= Y ¥ g v H A:Ar (0.4 Pa)
YV g RLF— FEOLEBD

T =X — A F v FTEOERY

# 24-YrunTx )XW ORESME

FY Iyt — A=Y AN i Iy 2
B 5 G A4 B TR BE  TRAF—
(m/z) (m/z) (mlz) (V) (eV)
24-V/ma7 - 219 161 — 28 12
SR 221 — 163 28 12
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R BonBR SR e VT AND 24V u T 2 ) F UREE
o v — 7 mfE LM S 2RO THREMRAIER L, ABtho 24-7nm 72 )
X UREBEEZRNT 5,

1 ARETE. BRI 24-Y 70072 ) U N U DA, 24-07
o 7x /) XU ATFAT IV, 24V 7un T o ) X UEBETT L,
24-Vrmu 7z ) XUERA Y Sa N, 24V ran T e ) X UERT
crvxF AN 24-Vrma T ) XVEFBT VG ) —VT 2 NG E
NTWAEAICIE., BT 24-Y 70072 FUMBEICEEN5,

2 Atlantis T3 (Waters ) NI Z N EREDH D
3 Xevo TQD (Waters ) (Z & 5 544131

(BE) piEAN) TF—va v

< WINENN R e ORI U RS BE

. i e ‘ WM S B LR B
I ﬂiﬁf i | ﬁ%g?* §$hf§
240700 FEL— A 10 3 98.2 0.4
7 = )% HERE 260 3 105 42
FA T T ANA 5 3 98.6 4.8
10 3 91.7 4.0
260 3 93.1 1.9
74— hFRA B — 5 5 96.8 7.3
400 5 93.6 2.5
24008 FE L —A 10 3 96.2 5.0
7 = )% HERR 260 3 94.9 2.6
T FGA T T ANA 10 3 94.7 5.0
260 3 90.0 5.7
v 4—RhA Ro— 5 5 81.5 8.3
400 5 81.4 2.7

- F[REAER

ARk AR O RIIRAE ANPGRS O UK EREBL

E WHORE weow e (megke) (%) RSD, (%)  RSDe () oA
24-Vrmanre )% A — YA 9 0 52 93.5 2.7 15 1.7
R FE Y —~A 9 0 260 94.2 3.4 11 1.5
24-Y7un7x A —A 9 0 52 82.4 3.2 8.0 0.86
S FRUEBTT IV Fx s —ng 9 0 260 84.8 6.9 11 1.5

CEREFR (BRBREICL AR RET 5 mgke
SR TR (B—RBREIC L AR RET 2 mgke
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(2E) 7su~ 7T L6
A B

o I

o
=EoEE

1o
—_—

{

4 5 8 I
{F 43050, EEciCii )
BERRUAMERODIOT LTS L
A ERER 24-V7/uv T =/ X UEERE LT 200 ng/mL)
B: MRk (FEV—~ A2 24-V7unn 7 = /) FUHEE LT 260 mgkg
BRI

23 24-v/unurx )X UL 245-T OHA 7o~ N7 5 72X BREFSHT
5
HIH-ITK D,

3 DDD (o,p'-DDD K O} p,p'-DDD)
30 BEDOTA v~ 77 7EHESIFHT L D —F ok
FIH 1L D,

32 HHIEZZLOEET I FREMOH RV a~ 7T 71255 B0 HE
B2EI3 I LD,

33 AHERRRIEOT A7 a~ N7 T 712 L5 REEHTE
W3 TICk D,
4 DDE (o0,p'-DDE } U p,p'-DDE)
4.1 RBEOHTAI7 v~ 77 7 EEHSIEHI LD —FoiriE

EIFE LKL D,

42 HHEZZKLOET I RZREEO T A7~ 7T 71285 %500 E
H2Hi3 Ik D,

43 HHEZRBEEOT A7 a~ N7 T 712X 5 REESHTE
WI3EITITX D,
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5 DDT (o,p'-DDD } ! p,p’-DDD)
50 BEOTAI v~ 77 7EEGIFHCL D —F ok
I 1ICL D,

52 HHIEZZNLOWET I FREKO TRV a~ 75 712 85 K0 IE
B2EI 3L D,

53 HHEZEREEO T A7 a~ N7 T 712 L5 RIRESITE
WA TITX A,

6 EPN
6.1 BEROTRAI v~ N7 T 7EESITFICK D —F ok
FHIH LK D,

62 HHEY U REEOHT A7 a~ N T 712852 M5 HE (Z01)
o4l LB,

63 HHEY U REEOHT A7 a~ N T 712852 K5 HE (20 2)
W2His XD,

7 EPTC
71 EPTC KU _BAib=F Lo DOH AT a~ T T 7EESHEHNT X 5 RIS IE
I 9ICX D,

8 245 MV rmuT =Xk
8.1 24-vV7/mnu7x /)X UFBELDN 245- M) 7un T ) X UEBBOT AT a<
k277 712 & BRI HTTE
I3 8Ick D,

9 XMC
9.1 H—NRRA—FNREHKORIEK I o~ 7T 72K BREEEGHE (FD1)
HBIF212XL D,

92 H—NRRA—NREIEOH A a~ 7T 712X 5 RIS HE
a4z A,

10 7YV LANLTHY
10.1 RALT U AFAZOMDBEIEOWEK Y a~ ~ 7T 7 %7 KNG &5
FHZ L D RIS Mk
#3333k D,



11 TYURAAF)L
11 TPV ERAAFARRTO T = ) RADH A7 v~ 7T 712 X 5 REESHE
EI3E 101X B,

12 7khrZE—)L
12.1 EBEoHRru~ 7T 7HEBESIEHC L 5 —FoWE
31X A,

13 7k&7=x—F

13,1 7E7x2— AR AZ I NFRADWIEKE I v~ 87575 07 NVEEHTERHT
& D[RR AT iE
FIF11ITLD,

132 A#YV v REEO T A7~ 7T 71285 RME5HE (2D 1)
o4l LB,

14 7YX A krbEYV

141 7YXV A MU ZOMDBEIEDEE S < s 75 7% 07 LVE TR
(2 & D[RR oy A v
B3I 1210k D,

15 77V
151 BT A 7 a~ 7T 7EEHIEHI L D —FoiriE
I 1Tk D,

152 T hrIPURRV~I DA~ 7T 712 L5 REESHTE
H3E 131k b,

16 7=m1KRRA
16.1 BEBIoOH A 7~ 7T 7E8E0NEHc L2 —FohriE
I 1ICL B,

17 7AMU
17.1 BIEoOHFT A 7 va~ 7T 7EHEGIEHTI L D —FoiriE
B3R LK A,

172 TARIV U, TFP0ROTaxr N ook a~ 7T 7'EE&ESHTEHC
X 2 RIE s

WA 1412k B,
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18 777 m—)u
18.1 HEI¥pDH A u~ T 7EBESHEIC LB —FoNE
31X A,

182 HHIEZZL T I FREMO TRV a~ T 712 55BN HTE
B2 3L D,

183 7o/nu—), TVLVAYY, ZulryaZyrh, V707 kO0NA NFo /0
—IVDHAZ a~ N7 T 728D REHDHTE
H2Hi6lck D,

19 77U RKZme—1
19.1 BT A 7 va~ 7T 7EEGIEHIL D —F o
W31k A,

20 TN HANT (TINIHIVT AKX Reagte, )
201 TATZHONT (TASHNT A)VERFY Redate) MOXT IV VT ALK
DWRIE 7 v~ 7T 7 %5 ZREESHEIC X D RIET 5
W3 151k B,

202 H—NR"A—F"REEOKEKZ o~ 7T 7L 5REESTE (20 1)
I 212X B,

21 TV HNVT AR
201 THATHNT (TAPHNANTZANERFY REET) ROT A NN T ALk
DR a~ 7778 T DRVERBSNRHT X 2 Rk
HIH 1512k B,

22 TRV (TR KT 4R V)
2.1 BEEROFAIa~ NI 7EESNEHI L 2 —Foiris

I3 1ICL B,

222 HHEZFRZRLONRT I RZREEOT A7 a~ 7T 71255 BH05HE
FE2HIZIZKL B,

223 HHIEZRBIEOH AT a~ N7 5712 55 RESHTE
EIHTICXL D,
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23 T LAY
23.1 BEOHT A~ 7T TEESHEHIC L D —F oA
I 1ICX B,

232 vlLRruA RREEOHT A a~w 7T 7128 5RERSHE
Eo2Hi2ITL D,

233 7o r7u—)L, TLAYY ZurrFurdyrh, /a3 kO A N m
—IVDH A7 a~ N7 T 728D REHIDHTE
E2Ei 61K D,

24 A YV VKRR
241 BIOH R o~ T T T7EEDITFHIC LD —FohTiE
FHIH1LITX D,

25 AV Tz HRA AV T2 BRARPA I T2 VHRALTF V)
251 BIKOH 2 a~ NI TEBROSENC X 5 —FOMHE
W31k A,

252 HHEY URBEEOT A7~ T 72K DRERSIE (FD 1)
Eo2Ei 41T KD,

264V 72 HRALTFY
26.1 BIEOH AR o~ T T T7TEEGIEFITE D —FoNTE
A3 1ITX A,

262 ARV UREBHON A u~ NI T 7L DRERSHE (D 1)
24z A,

27 AV Tahr
27.1 =R A— NRBEEOWIK o~ s 7T 712X 5FREDHTE (20 1)
Wma3Ei2IckL A,

272 H—RRA—NREIKOH A7 a~ 7T 7125 5 REEESHTE
a4z A,

273 TYXVA MR EUEOMDBEIEOWIKs a~ 7T 7 & T NE BHTE

(2 X DRI HT 14
I3 1212k B,
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28

29

Ay TaFErT

28.1 REOTA 7 v~ b 7T TEHBESWEHNI LD —F oWk

EIE 1L B,

A T7avty ([ TFTult o REtmE St )

29.1 HAZua~ 7T 7%

A HEOHEHE

1) A 7 a U o RERERR A7 vty [Ci3Hi3CLN3Os) 50 mg % 0.01 mg O
HifTED, TOEETHL, 100 mL OLET T 222 Ah, 7k &l
ZTHMNL, BIERETTE N EZMATA T U BRI RS 5
(ZOW ImLiE, A7V LT05mga2ahlT5, ) .

2) AT u A AR TE R R A 7 v F AAREY (Ci3Hi3CLN;O3) 50 mg
Z00lmg DHIETED ., ZOHMEAFFKL., 100mL DRET T AT AL, T
Y hrEMAZTE» L, BICERETT 22 TH 7 e o4 i
YR 28T 2 (ZoE IlmLiE, A 7o F o REme LTo05mg 28 H T
%o ) o

3) A FuTVF U RAERER A T u D F AR N O S D AR
ERIKO—HAZRE L, 72 M TEMRICHRL, 1 mL Fi2A 7 dF o kW
ATV FAREE LTENEN 0.1~5.0 pg 2 & H T 2 BEORAELER 2 H
W35,

B = =3

fh H SHTEEL 10 g 72 0.01 g DHTETED . TOHIEEFEE L, 200 mL D
ke =M 7 7 A3l AN, K1SmL #MNx T, 30 5EEEER. LI27E N> 100
mL ZM%x. 60 IRV IEETHiET 5, 300 mL ORTIET I RazT7 7 —
O TICES, ks A (5 fE B) TRIIABLEZE, ZO=A7 T R 2
KOS ZNART = 50 mL THE L. FARICRSI AT 5, A% 40 °C LA
TOKBTH 1S mL £ THIEREML, BT RV UASg (45~54 ¢ Z#MxT
717 DR T 2 REHRR & T 5,

T LHE T RENREE SN Yo+ T A (20 mL REER) T AR,
S5HMERET 5, 300mL ORTHT T A% 0T L0 FICES, BEHRIERDO A -
TWe TR 7 T A3z ~FH 2 10mL T2 T3PS L, BREIER Y 7 L1
Mz %5, MENPFTETARIDO LEIZZETAETHEL, A 70TV F KOS Try
o REEEH ST D, FICA~FH Y 70 mL 25 T M CRERICEAEH &
. W E 40 °C LT OKIB TIZ & A CRLlET 5 £ CRUEEM L%, BEY
Ao THIET S, Y Zua~dHh o —7T% by (4+41) 10 mL ZEMEICINZ T
BRMEEN L, AT I 7404 — (L% 05 um BLF) TABL, 7T A4
JVER TS5 23 0RHAK & 35,

T LR T BRENAR 5.0 mL 2 VIRE /<~ T 7ICIEAL, A Y
T ROA T a oF o ARE BT D5 % 100 mL D727 T A 357 H
L. 40 °C A FDOKBTIZE A LHET L E CRERME L%, EFTRA%%E-
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7

¥

At

THIE T 5, ~FH 2 SmL Z EMICNZ THEREDZE L, B 7 LLE TG
THRENAIR & T 5,
FNREIa~w NI T T 40— f
BT A AFLUVEm AR UEASES T A (P 20 mm,
£ & 300 mm, KifE 15 pm)
H—=RHT L AF LD ARCBUEAERD T 5 (FE 20 mm,
£ & 100 mm, RIfE 15 pm)

wOBE Wy ru~ntthr—TE Ry (441)
it 3 : 5 mL/min
4y BC O 43 0 90~115 mL

TLE I ARTAB~Y YU AI=AT A 910 mg) F2EYVEZFLT
—7 L 5mL O FH > 5mL THET 5,

REHEIR Z X =7 7 DA, REDSFETAHO BIRICET 5 F Tl S8 7z
%, BRI D N> TNV TR T7 7 A az~F % 5mL 5T 3 FIkE L,
Wi ZNER S = T LA D, Flo~dHhr—YxoFro—5/1 (17+3) 20
mL Z#I=AT7AIZMMA, I=HTF7L%5WEFTDH, S0mL ORTET T A2 %
=HTLDOTICESE, ~FHh U —FEB-F /L (17+3) 15SmLZ2I=7 7 AITNx
TA T F RO, T R e st ¢ 5, WK% 40 °C LLF DK
WTIZE A CREET 2 E TRUERM L7, EF T A&k THET 5,

T Myl mL ZERICNZTEEMEZENL, HAIZa~ 7T 7 0 — 2k
TOREHRK ET D,

Aya<w NI 7 40— REHARMOFIRAIERERS 2 uL 2 A7~ 7
TZ7WHEAL, Za~x NI LEES,
HIESM B
i t o TN ) BA T AR A
71 7 L RMAER Yy T =BT A (100% Y AT VR Y &
nXxtra—7 47, NE032mm, £ 7m, HE
0.1 um)
¥+ U ¥ —#H & :He (1 mL/min)
AA DT 7 A: He (5 mL/min)
B Bt 4 A :H, (3 mL/min)
By B A HpEZEA (60 mL/min)
OB E AN E ATy LA (605)
FROBE AR - 250 °C
77 A fE R EE 100 °C (1 min f/R%F) — 5 20 °C/min— 280 °C (2 min
(ES5))
o %% IR 280°C
B O Benrue~s NI ANDLE— 2 E S VLA RO THRER 2 E
L, REtFoA 7t BROS Tu vt o RmEsEH L, ToAEE
A 7Tavtrrabld b,



# 1 Chem Elut (Agilent Technologies ) X|XZ L& REDH D
2 Sep-Pak Plus Florisil Cartridge (Waters i) (24 725 mD UV — " — %
FELTEbOXIIINEREOH O
(2%) HERN) T —va v
 WINTENI 3 R OVl UK JE

IR AIMEI R R LRSS

WRIN AR 57 %4 OB FE IR (me/ke) MK L (%) RSD, (%)
ATFa I 5 A Akt 0.1 3 96.8 7.5
0.5 3 92.3 7.3
J B il ek 0.1 3 93.6 53
0.5 3 9.5 3.0
FE L — 0.1 3 86.8 3.8
0.5 3 83.2 5.8
T xRy 0.1 3 94.2 7.6
0.5 3 85.6 7.4
AT A Y BREA R 0.1 3 100.5 6.4
0.5 3 106.2 16.2
fo A i A i ) 0.1 3 99.1 23
0.5 3 116.2 3.9
FE L — 0.1 3 98.3 9.9
0.5 3 94.6 10.4
Y Y 0.1 3 9.7 22
0.5 3 101.1 18.2
- JLFE R
e ; Nk FEAIR WSONYREE O WONENE  smaseE U SREEEE
%534 OB FERH Bl BRe (mg/ke) (%) RSD, (%) RSDy (%) HorRat
ATy R RS 6 0 0.5 9.6 5.4 9.7 15
KM 6 0 0.5 93.8 6.1 12 1.9
AT TA s SR 6 0 0.5 102 8.6 8.6 1.4
UEY PR PN 6 0 0.5 97.8 42 5.0 0.79

< ER TR (BRI & 56 BT 4% 0.02 mg/kg
(%) su~ h7 T L0

A
O
" lﬁﬂﬁwﬁﬁm
W [
[Ty |
[!!E
L R 4 s
{24585R,~ 4
B
i S nt
L | o (e
o !
ﬁ.
1]
:I_!E
0 . 2 4 - [ E'-
{2458, 45

BEBRRUAMEA#MOIOT LTI LA
A R (BEFE L LT 5ng/mL)
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B : INECE GBS SRHI A I & LT 0.5 mg/kg FH4 & IRN)

30 A4 7Rk A
301 BIEOHT R ua~ T TEBSHENC LB —FoNE
31X A,

302 ARV CREEO T A~ T I L BREONE (FD1)
o4l LB,

31 f~H%Ev7r

311 AHPEY I RSP ENLDIEIKI v~ 7T 7% 07 DRV ESHTFHC X
% [RIRE Sy Hr %
FIHi1612XD,

32 A<=YL

321 AP IR~ ENLDHRIE I v~ N7 T 7807 MVEESHTEFHC X
% [RRE Sy ik
HIE161Ck B,

33 A~V ATV

331 RNUALTRUATFNLNEDOMOBEEOWEIK v~ s 7T 78 07 ZE BT
FHZ & B [RIRE A HTiE
FIHiIZITXD,

34 AIX¥7u7Y KR
341 RIKZ v~ 7T 7 EEGHTRHE
(B & - BEAOEHE Wb o xR, ) )
A HECHH

1) A% 7urV FERER A7 7Y R [CHioCINsO,) 10 mg % 0.01
mg OHTE TEY ., ZOHMEETEL, 100 mL DEET T A3 AN, A ) —
NEMZ TN L, FITERETAL ) =L ENMZTA I X707 ) RERERK
ZRET S (ZOWImLIE, A3%27a7) FELTOI0mgEEAT 5, )

EAICEE L C, BEEFIKO A2 A X ) — )V CIEMICAHR L, 1 mL Hi2A 2
a7y FELT0.002~02 ug 25 AT HBADA IF 7 7Y NEEAERK %3
W5,

2) 0.5 mol/L VU > Pk @ik U BgkFE - HY L5277 g (52.65~52.74 g) KON
UsPe = KFEAY 7 A302g (30.15~30.24g) Z - T/AKS00mL ITIEM L., KER
AU A8 (1 mol/L) XIiZV »E (1+410) Z AW T pH % 7.0 (ZFHFE L7=%&.
HIZAKZMZTIL &5,
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B = 2

fh i IHTEREL 10 g 2 0.01 g DHTETEY . TOEEZTTE L. 200 mL O
=7 2alz A, T r=FU/L—/K (13+7) 50mL (¥4 %1% 100 mL)
Zz. 30 4R v BE CHHT %, 200 mL @ h—A b —h—% 7 7 F—F}
DTICEE, itz AH (5 f B) TWEIAB L%, Eo=A7 7 2a k)
RIS ZNMEXRT B h=FY w25 mL (FzBH1EL 50 mL) TyEE L. [FERICE] A
T 5, A% 100 mL (FZBCE X 200 mL) OE&&ET 7 A2 AR, D h—1E
— A=V BEOTE =M LTHEEFL, BKEzE®7 7 XA 3INA 5, FIZE
BT AaDERETTE = I A ZMA, (FREZ, 7 =R
TIEREIZ 10 fEAR L, ) RSB T 2 3BHAIR & 92571,

Wik syl BUBHAIR 20 mL (REAELIZ & > TIEEEHANR 10 mL) % 100 mL O 4y
R EREIC AN D, b MY DA 10g (9.5~104 g) KTY0.5 mol/L UV g
FEEE 20 mL Z 0 iRE=FI2n 2, 10 2RV IBE%EE L. KE (TE) %
BT, T N=RUVE (EE) 257 20 1T 2 ENAIR E T 5,

BT LB AT BTN YT Y ST =H T A (500 mg) FET
F=FVU/L 10mL CTHHET D,

100mL D=AT7 T ATE2I =T L0 FICES, REHAKEZ S =87 AIZA
Ao, WEHBAFETAHO EICETHAETH FSHETAIF 7Y RefiiH s+
L, BIZ7Eh=hU2mL #I=h7 HIMA CRERICHHE SE 5, HHIRK
ZEEOMET R U (HEK) THAL, 100 mL O TIET 7 2 2iZAHHK (5
i B) TAMLIE, EO=A7 722 %VEOTE =M L THEL, HIK
EROAMEBL CAREGDE D,

AR 40 °C L F DK TIZ L A T 5 £ TRIERM L2k, EF T A%
Ko THIET D, T F=FVU/L— oz (3+1) 2mL 2z TEREWE R
L. 77 D0EE I T 5B & 95,

717 BALER 1T T3 T 7, NI—Ry ST I Ty Ui U ALV
R=h7 25 (500mg/500mg) “PETER=hrU/L— kLT (3+1) 10 mL TH
W35,

S50mLORTITZ 7 Aa%I=T7 L0 FICES, RBHAKEZ I =077 LA
. IWEPFTECTAFO LSMICETHIETIHRFL A IF 7 a7 REfHE+ &
H5, REHEKEDO A>T\ d 77 Aaz2T7E = ) L— kL (3+1)
2mL FOC 2 [PEE L, WRZIER I =07 M Z, RIS S5,
FIZ7E h=hU—krxzy (3+1) 16mL % 3 =% T MMTIA TR HT
LXHED,

A 40 °C LR OKIBTIZ & A EH[E 32 £ TRIERME L2k, EF T X
ko CHET 5, AX /—/2mL % IEMEICIIZ CEREMERM L, 5,000xg T
5 MEmLNBEL, EBARERIK v~ 7T 7 ERSHTEFHC X AHE IS
LRI & T %,

R v~ s 77 7EHESHFHZ L 2HE HEHERREOEA I X7 NE
W4 5 pL Zikik 7 v~ N 7T ZEESHEHIEAL, BIRA A U7 n~
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N T
e S |

(k7 v~ b7 Z 7H)

7 7 U

Hie

Ry
=

&
K

]
(LR SY BT R )

R

FTTAY =T R

W

tH o
A4 F v b i

AT BTN YA BT T A (MR 3.0

mm, £ & 250 mm, Kifg 5 um) 3

5 mmol/L FEfE 7 & =7 AVAHK — 5 mmol/L HEER T >
FEmULAL ) =K (17+3) — 1 min— (3+2)
(2.5 min £&Ff) — 2.5min— (1+1) — 2 min—
(9+11) — 9.5min— (1+19)  (12.5 min f£FF) —
(17+3) (17 min £££5)

: 0.2 mL/min
140 °C

ey e = A i
L7 huAFL—AF 4k (ESD) ¥ (EA A2 F
—F)

: N> (2.5 L/min)

W, M A :N, (10 L/min)
t— 7wy ZiRE 200 °C
C D L & JE:250°C
T =% — A F v m/z256

CL BONTZERA A7 v~ 7T L0 6 E— 27 5 S g2 5K
O THEMZER L, REPOA IF7unr) FERLZENT 2,
1 RAphoA I X7 n7 ) FEENLZWESIIE, iEET = U

THRL TH O LR DOBIEEZIT ),
2 Supelclean LC-18 SPE (Sigma-Aldrich #) XIIZ i EFRZEDOH D
3 Supelclean ENVI-Carb/LC-NH, (Sigma-Aldrich ) XX Z L REDH O
4 FiHlE 2~3 mL/min &35, LEICN U TR ~=h—/V KEHEHT D,
5 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) iz L [A%D
%)
6 LCMS-2010BV (&HR/ERTRL) (2 X 2 561

(23E) GiEANY T —va v

- USINEILEE K OV UG B

- . WNIRE MR ISINEIES ik UK L

PO (mg/kg) L (%) RSD, (%LLT)
INE 0.005~0.2 5 71.1~87.9 33
Eo9bAZL 0.005~0.1 3 83.4~92.6 3.1
FGA YT A 0.2~6 3 89.9~92.2 1.6
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- S fF) RER

AHE AR RONREE WRINEEE e LR SRR EBURE

PR O Bt BREH (mgke) (%) RSD, (%)  RSDy (%) HorRat
Eo98AZ L 8 0 0.1 83.0 3.0 15 0.66
TINT VT 7 8 0 5 84.3 3.5 12 0.96

- ERE TR (H—-3BREICX HHR B 0.005 mg/kg (FZHLE. 0.2
mg/kg)
- R IR (BB L SRR AEF 0.002 mg/kg (R4XE 0.06
mg/kg)

(%) 7u~ 77 L0

e}
i

1y

—_—

2 g9 10 " 12 13
EEE i

BER (13498071 FELT500 yg/mL) OV AT KT T L

32 AIFX TR, sraFTr=r, V)T T TUROTFT A NFY LAOHRIE
svua~ 777X T ARV ESHTENC K D RIRE O ATIE
I 172Xk B,

35 A R¥H L7
351 RIKZ v~ 7T 7 EEGHTEHE
A HECHH
A v REH L T HEAE A RFEH TV 7 MP [CyHi7CIF3N307) 25 mg % 0.01
mg ODHTETEY, TOHEETLHEL, S0mL OLET7 T A2l AN, 7Tk b=
FUNVEMZTENL, BIERETTEF=RFIALZMATA Y R DT
BERERR 2T (ZoR 1mLix, £ XL T7ELTO05Smgaahad
Do ) o
FERICE L, BEEFERO —#%2 7% F=F U AL TERICHRL, 1 mL I
AV RFHFINLTELTO0.00I~pg 50T 2EBEDA » N5 U7 HEERER %
PS5,
B & =3
Fh i IHTEEL 10 g 2 0.01 g OHTETEY . TOEEZTEH L, 200 mL O
ke =M 7 7 2 alc A, K20mL (R2BCEIX 30mL) &Nz, 30 s flfHER.
BIZAZ 7 —/L100mL Z 0%, 30 7RV IEE Tt T 5, 200mL O2&~7 7
AazT7 7R} OTICEE, KL A% (5 F B) TWslAm L7k, %
DZf7 T Aa RO EINER A X 7 —L 50mL THHF L. RERICWE]AiE L,
FICRRET7 TAADERETAL )=V EMZ 5D, ZOHK 20 mL (FHEIZH -
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TiE, BIZA X — /L TEMEIZ 100 f5A R L72%., £D#K 20 mL) % 100 mL @
YT T A TIEMIZAIL, 40°C L FOKB TR 2mL £ T (HHFIXIZE A
CREET 2 ET) WUERME L. 7T AEE LIS 2EHATKR & T 5,

T LAV T AAEHARIZAK IS mL 212, THnEZHAMETr A4 VYo L+EH 7 5 (20
mL fAFFH) AN, S oMEET S, 200mL ORI T T A% H T LAOTF
ICE X, REHARDO A > TV R T 7 7 AazFB=F L —~FH 2 (1+1)
20 mL 92T 3 [RIBEE L, YWERZNEXR AT T MTINZ, WS FETAKIO ikl iE
TOHETHEL, A RV IALTEEHISE L, T, BT /L —~FH
(1+1) 40 mL %% 7 A2 CRERICEH S8, BHKRE 40 °C LLFOKEBT
& A CHIET D E CRIERM L%, EFH A&k CTHRET 5,
XY=V TF =T (9+1) SmL ZMAZTHEEMEERN L, BT LMWL
BT 23 EHRIR & 35,

717 NALER T YUAFNVI= AT A (690 mg) Tt EAFH L -VZFLT—
TV (9+1) S5mL THEFT L, ABHAKEZ I =07 AT AN, KEAFTAH O
FURICET A E TR SE S, REHEKRDO A > TWeRTIB T 7 A az i
—VxF T —T)L (9+1) 5mL TOT3EPEH L. WKAZIER I =8 F L2
Z. FEREICHH S5, Bz, ~FHr—YFrz—7/0 (1743) 10mL % 2
=H T ATMAZ, T 5,
KDOI="F7L2DOFIZ, HBOEMLOAFH L —V=F Lz —F)b (7+3) 5mL
THWHF LIZART A B~ X2 A =0T 5 (910 mg) *3 2iEfEd 5, ~F
o —rzFLz—F (743) 20 mL I =7 7 Az, WENFETAH O
EUMHCETAETH I Y LT, AV RV IV T 2RI A B~ T X T LS
=H T NIBATSIE D,

WIZ, YIVBTNI =BT L%EITT L, S0 mL ORTIT 7 Az E5/7 A ik
VIRV AI=ZHTADOFICESE, ~AFH =T b2 (1743) 20 mL &5k
TAB~Y T XY TAI =N T AIMATA Y XY LT 2RSS,

W A 40 °C LT ORI TIE & A EHET 5 % TRIERM L72%, EHR1 0 A
ko CHESES, 7T h=FrU /N 2mL ZIEMICINZ CTEEMEZRN L,
5,000xg T 5 il Dot L . EERRERIEZ v~ N7 T TEBESHENCL D
HEIZHT 23R & T 5,

Rk v~ s 77 7EESHEFHT X 2HE REHAR K KA RE¥HF DT
IR 5 pL k7 a~ 77 ZEESHEHIIEA L, BIRA T U7 v
~ NS T LEHD,

HIESME fl

(k7 v~ b7 Z 7E)

71 7 Lo F T BTN I Y BT NT T A (RER 3.0
mm, & 250 mm, RifE 5 pum) 3

i Fie W o AS ) —/b—5 mmol/L BFlET =7 LWL (4+1)

i i : 0.5 mL/min

7 A fE R B 40°C



(BB
i i 5 DU EE ARV B AT R
A4 F v Ak ik KRRJIERFEA A4k (APCD ik (EA A2 E—R)
* 7 7 A4 % —H A:N, (2.5 L/min)
AU H—T = —RARE : 400 °C
tE— 7y 7R :200°C
C D L i J:250°C
T =% — A 4 v :m/z528

i A BONTEIRA A U7 o~ N7 T 400 E—7 WEXIEm S %

ROTHREMEER L, REFOA > REH LT B ZHET S,

7 1 Chem Elut (Agilent Technologies ) 1T Z N & FZED H D
2 Sep-Pak Plus Silica Cartridge (Waters ) (23 Y 72 58D U W — 3 — & ik
L7zbOXIF I ERED L O
3 Sep-Pak Plus Florisil Cartridge (Waters #) [Z# 42X ED U B — \— %
FELTELOXITINERIZEDH D
4 PEHIE 1 mL/min BEE T2, LEIZSCTRSIv=F— NV FE2EHT 5,
5 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Z i & [R5 D ¢
»
6 LCMS-2010EV (&H8ERT) 1 X 2 44
T AV RXYV AT, SIKE REPRGEESH T, TORME L TERESN
Do

(%) HERN)TF—va v

« WRINTED R f OV LA

o \ - AN 3 ik LS
EWAOF pon
Ak o0 A (ko) R L %) RSD. (%)
ik T P B 0.005 3 81.5 9.3
0.05 3 85.5 3.2
0.5 3 89.1 29
A 2= R E B A i 0.005 3 83.5 43
0.05 3 89.4 3.8
0.5 3 91.7 2.5
EoavAZ L 0.005 3 77.2 6.3
0.05 3 85.0 1.6
0.5 3 82.7 4.8
TINT 7T po~A 0.5 3 91.8 17
5 3 77.7 3.0
50 3 78.7 2.8
o (R FER
. " Aoha AR OWRINEEE WMEIE  wndsg ks SR
AROIE  mas mEH (mgke) (%) RSD, (%)  RSD, () oRal
A AEARE AL A sk 6 0 0.05 93.8 5.1 8.1 0.37
TIVT 7V T o~A 6 0 5 87.6 4.9 14 1.1
CER TR (H BRI L DR AR 0.005 mgkg (FZALE 0.5
mg/kg)
s TR (BRI KD AR OB 0.002 mg/kg (FZHCE 0.2
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mg/kg)
(%) rua~ k75 LM

A | B
i i
15 &
o o
0 5 10 15 0 5 10 15
L L

BEBRRUVAIMEHOIOT T T L
A MR (42 RE¥H 07 & LT 0.025 pg/mL)
B : WINECEE (EEE AHELAfIEHZA > RE¥H v & LT 0.05 mg/kg fHY &
wan)

36 AT

36.1 TR BANTEOMOBEBEDOEE I v~ 7T 74 T DRVEESHTFIC X
% [FIRE 3 M7 185
FIHI 181k D,

37 = HZ)LTIILTY
371 BIOTAI v~ N7 T 7EESHFHT LD —F ok
I 1Tk D,

38 TFF T2 INT (RFF T2 HATAALRFY RRORTZF AT = AT
ANVIR v BE T, )
38.1 H—ANA— NRBEIEOWEK I v~ 7T 72X L REESHTE (2D 2)
I3k D,

39 =F A
39.1 BHOTAI v~ NI T 7EESHFHTL D —F ok
B3R LK A,

392 AV VREEKOGT A7~ NI T 7L DZRERSIE (FD1)
H2HEI 412X D,

40 =F 7 m—)

40.1 =F TV ZOMOREEDOEEK s o~ NI T 7 X T AEESTFHZL D
[ IR§ oy AT v
H3M 1912k D,
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41 =F 4 T VIR A
41.1 BIEEOH A7 va~ 7T 7EBESIEIC L D —FoHiE
31X A,

412 HHEY U REEOH A7 a~ T T 728 AREBSITE (FD1)
o4 lC LB,

42 TTFRY
21 HAra~  NTI 7k
A HEOHH

TR IENER T TR KRS [CHeClOsP) 25mg % 0.01 mg OHTE TEY |
ZOREETLELL, SO0mL OLET T A2ZAN, T M ZMATHEML, B
IHEEMETT E P2 MA T T R EERKEZHNT S (Z0# 1 mL X, =
THRELTOSmgEEHT D, ) o

ERICERL T, =7 R ARERIKO —# %27 & h o TEMICHNL, 1 mL F
IC TR LTC20ug 2808 T 57 R U MEERZ AT 5,
B & =3

h H INTEREL 10g 2 0.0l g DHTETEY . TOHMEATTH L. 200 mL D
e =77 23z A, BT /L1 (100+1) 100mL Z/1Z2, 30 43[R
WIRETCHIET 5, 200 mL O2® 7 I 2 a4 7 7F—F}o FicE X, K
A (5 FEB) CWSIABT D, AT T A3 ROE S ZIERERE- TV
f2 (100+1) 50 mL THH L. FERICKGI AT 5, HIZEET 7 XA aOERE
TR = F L — e (100+1) 2z, Z Ok 20 mL (BRI H - TE, Fi
FEfg— F L — e (100+1) TIEfEIZ 10 fFICAR L2k, €D 20 mL) % 50
mL DRTIE 7 T A ZIEMEIC AN, 40°C L FDOKIBTIEE A EHET 5 £ T
JEVEHG L=, BHEH AL %o CHIET 5,

T Ny —EEEE (99+1) 0.5 mL ZMX CEEMEEN L, AT bicdtd 5
REHAKR & T 5,

AF O REHEIRIC U AF AU ALTT Y A2 05 mL #1Z, 3REHA
BOANS>TWDHRTE T T AazER L, BJARVIEE% 30 DMEFET D,
Tt hr—vzFL 7Y a— (49+1) 0.1 mL A0z, 5°C LLFDOKE T
T T A ZHBHEI LB OREOCHICER T A x> T35, BIZLL Lo
E% 2 [0S, ~FH 2 —FEE=F /L (7+3) 10 mL % N2 THREY ZE)»
L. 77 DB 2 3EAIR & T 5,

AT LB TT T A A=A I =hT A (500 mg) TRV AL
=H7 5 (690 mg) 2 EETNENA~FY L —FEETT L (7+3) 5 mL THEET
Do

77774 M=K =2 DT EDOFICY VATV =0T L& L, 3
Wik I =57 JMIAN, WRIBPFETAAIO Bz EZT 2 cith g2, &
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WRDO AN TNV T7 7 A az~fHh v —Fifg=F /L (7+43) 2 mL 2T 2
EIeE L, Wl AIER I =0 7 Z2nx, FEICRE S E 2, i~ ~F o —RFE
fgrF )L (7+3) SmL ZI=A T LDIMATET R 2 VBTNV =0T LI
BITESHE 5,

WIZ, 77774 =R I=AT72%1FT L, 50mLORTET I A%
VUATNI= AT ADOTICESE, ~FHr—Fig=F/1 (149) 10 mL %I =
AT AIMATZT R ZENSE D, BHKIZTE Y= F Lo 7Y a—
Jb (49+1) 0.1mL #/NZ, 40°C LA FO/KE CTHI 2mL F TRUEEM L7z, 5°C
UTOKBTRIIET 7 A 2mBH LN LRECDICERT A2 ko Tl 5,
Wiz —F /L 1 mL Z EMEICINX CEREBMEZ N L, A7~ N7 T 7 4 —icfk
TOREHEK LT D,

FEAEWR D A F AL TT AR VHERER 1 mL & 50 mL ORI T T A TIEMICA
N, BRI A ko Tl 5, 78 b —FEEE (99+1) 0.5 mL &Nz CTHEE
MEWRN L, NIV AFALI LTI AX R 0.5 mL 2z, ZORBJEER
L, BV IBE % 30 plFEST S, 72—V F L7 a—u
(49+1) 0.1 mL WMz, 5°C ATOKIRTRTIETY 7 A azmA LN HER
INZEEFRH A% ho CHLlET 5, EEfET—F /L 10mL % BRI 2 TR & R
L., BIZZOWEDO—EMaHi—F /L CEMICHARL, 1 mL P77 R & LT
0.02~2 ug fAY B % G H T D B OEHER 2 4 5,

HAa~ 777 40— HEBHRRK OSIEERS 4 pL WA 7w~ 757
IZHEAL, 7~ N7 85155,

HIES B

i sl 7 ROOtERME (VUo7 42 —)

71 7 A EBA RISy T =BT A (0% T ) T a e
AT —50%Y AT NRY axh AbEEAR, N
££0.53 mm, X 30m, f&E 0.5 pm)

¥+ U ¥ —HA :He (17 mL/min)

AA 2T w7 H A He (30 mL/min)

o BE # A :H; (75 mL/min)

By % 7 A EpEZEK (100 mL/min)

Aok AN kAT Uy RLA (605s)

AOBFE AR © 230 °C

17 A R FE80°C (1 min fREF) — FHR 10 °C/min — 175°C — -
& 20 °C/min — 230 °C (3 min ££F)

oM &% IR 250°C

" Bonimse~ NI ANLE—JHBEERD TREREIEMR L, W
oz rrrBEEEHET D,
£ 1 Supelclean ENVI-Carb (Sigma-Aldrich ) X Z i ERIZED L O

2 Sep-Pak Plus Silica Cartridge (Waters $) (24 2R & D U W — N— % i fE

L7Z2bDOXITZINEFRFEDE D



3 DB-23 (Agilent Technologies ) XiZZ 4L & %D H D

(BE) DHEN) T —va v
- AINIEI =R K Ol LA i

- s IR, WINENR R R UK E
s (mghkg) I (%) RSD, (%)
Fi% % il B B A fia ke 0.1 3 78.8 14
1 3 0.2 11
A A4 IR E H B & SR 0.05 3 75.3 11
0.1 3 82.0 11
1 3 84.3 9.3
Kk 0.1 3 79.6 9.9
1 3 81.6 5.1
E9H AL 0.1 3 85.9 7.9
1 3 87.1 45
TILT 7T 7 o~A 0.5 3 82.2 11
1 3 85.1 6.3
10 3 89.3 10
- JLFE R
- N Hahak  EHR TNPREE FNEIGE  semoE Uk BB
E: N H#
uit*’F@%ikE %%i& Eﬁ%%{ (mg/kg) (%) RSDr (%) RSDR (%) HorRat
PR AR 75 D & 7 0 0.5 81.8 5.7 11 0.58
Eo9bAZ L 7 0 1 89.0 6.4 10 0.63
TNT 7T 7 ~A 7 0 10 90.8 3.7 11 0.94
- EE TR (E—RBR=IC L DR B 0.05 mg/kg (F24CE 0.5 mg/kg)
- FRHRBR (B3R == K D HfERR) B 0.02 mg/kg (FE4XE 0.2 mg/kg)
(%) Z7u~ s7 T L6
A B

EoEE

{

3 4 5 6 7 8
EeEicihgey

EoEE

{

3 4 5 G 7 3
B ey

BERRUVHEMBHO I OT NI S A

AR (=7 A& L TangEN)

B: WEE (85 bAZ LicmT Ay & LT 1 mgkg fHY &R

43 T FhFT AL Ty

431 RUALT U ATFNLZOMDERDOEIK S v~ 7T 7 %27 ZEESHT

FHZ X B RIS AT E
HI3HI33ICL D,
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4 T h7xzr7urvys A
441 BHEOTGA 7 v~ ~7 7 7E&IIFHT R D —Foris
HEIM1LICk B,
45 T h7AtE—F
451 BEIHOHTA7 v~ 77 7EBOSNFHICE D —Foirik
HEIM1LICk B,

46 T h7 kA
46.1 BEIEOT A7 v~ 7T 7 EHBESHEFHCE 5 —F oMk
EIE1ICk D,

462 HHEY L REIEOH AT~ N T 7L ARERSHE (FD1)
W24z B,

47 = MY TTV—L
471 BIEOH Rz a~ 7T 7EBESIEIC LD —FoMHiE
WALk A,

48 =T hU LKA
48.1 BIHOH Ao~ T T 7EEBSNFICL D —FOoHiE
B3I LITX D,

482 HHEY L REBEO AT o~ NI T 7L ARERSHE (FD1)
H2HEi 412X D,

49 T RALT 7y (a-mY RALT 7 U KN B-T > RA)LT 7 )
49.1 AHEFERMKOET I NREEO T A7 a~ 7T 71285 2K HE
F2Hi3ICk D,

50 ZUFRANT 7 AT 2—
50.1 AMIEZERKLONERT I FREROHD A7 a~ 7T 712585 2D NTE
E2EI 3L D,

51 = Ry v
511 BIEEOHT A7 a~ N7 T 7 EEGIEHTI L D —FoiriE

EIFE LKL D,

512 AHEZZRKROEET I RZREEO T A7 a~ N 7T 712 L 52D E
W2HEiZ I A,

154



51.3

HHEZERERKO T 2 7 a~ N7 T 712 L 5 RIESHE
WA TITX A,

52 AxYTT VU

52.1

BEOT A v~ N T TEEGHFHI LD —FoHiE
AR T N A

53 AFHTru ARy

53.1

FHRY VI u XK EDOMDEIRDEIE s v~ 757 5207 LAVERSHTRE

\Z & % RN AT

FHI3IHE 2012k B,

54 FxXTruar

54.1

54.2

BIEDOT A a~ T T TERESIEHC L D —F oMk
I 1L B,

EHIEER KO T X RREEO T A7 a~ s 7T 712 % 5 RFESHHE
B2EI 3L D,

55 Ax VIV =vw B

55.1

k7w~ k7575 07 MUERSHFIE (0 1) *!
(il ) G R P ML A 2 OB K
A BEORAR

FX V) = PR A%V VU= 78 [C3HiNOs] 10 mg % 0.01 mg DHr

FTERY., TOKEETHE L. 100 mL OBEEET T 23 A, KEg{LT b
U o AEWR (0.1mol/L) 1mL KOVK—A% /7 —L (1+1) H50mL Mz 5, &
FRWE L CTAX VYV =y ZWREEN L, BITERE TK—2Z 7 —b (1+1)
EMATAF YY) =y VBEERIEZRNT 2 (20K 1 mLIiX, %Y U=y
JEEELTO0ImgEzaHlT 5, ),

ERAICEE LT, RO —MEK— A%/ —/ (7+3) TIEMEIZHRL, 1
mL ATV =y 7l LT0.1~50ng 2 e AT HHEDAF Y ) =y 7 ks
R Z T D,

=

B E =

il H IIHTRREF 10 g &2 0.01 g DHTETEY . TOHMAETH L. 300 mL O

etk =M 7 7 A2l A, AK30mL CBUKIZ20mL) Z00% 30 4y EE %,
FIZ02wWN% A X U VERIRIR—T7 2 b=k U/ (3+2) 120mL CEIKIE 100 mL)
Nz, 30 MRV IBEETHHT 5, 200 mL OBELE T I 22527 77 —IF
b TFICEE, MK E T T ABHEART 2 TRBIAB L%, KO ="AT TR
AR OIS ZNAR 0.2 wv% A X U VBRI —7 8 =K U/ (3+2) 50 mL Tk
HL, FERICWBI AT 25, BICERET T A IOERE T02wWN%A X U VEERE
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W=7 b= UL (3+2) M2 D, ZOMWED—E%E 02 wivYe A X U BRIRIK
=7t h=bFVU (3+2) TIEMIZ 10 5 R L72%, AFRHK 4 mL % 50 mL O 7
T T 7 A ZIEMEIZ AL, K 10mL 202 CTh T JLBRIZ 5 2 5 0BHAR & 5
Do

71T HHLERTE 3 = ARy EPry—N-EF=aAvrr ) ROEEAKI =T A
(200 mg) 4% 7t b=k VUL 10 mL KUK 10 mL THEXREST 5, REHATK
ZI=HT DA, WENFETAFNO EIICET D Tl S5, RENATR
DASTWeh T 7T AazK—7 b =KU/L (9+1) 5mL J->TC 2 [E[H#
L. WKk ZIER X =07 22, RED T TARO LRICET 5 F Tl S+
5, S0mL ORTEIZIAA%LI=NT7LDOTIZEEZ, K—T&r=FJ L
(4+1) 20 mL 2 I =A T AIMATHX V) = VBERH IS, IRHIRE
50 °C LA FOKIBTIEE A EHE[ET 5 £ TRUEEM L%, EF T A%2%- T
BT 5, K—A% /7 —)v (7+3) 2 mL % IEfEICINZ TEREW AR L, 5,000xg
TS5MELYEEL, EEAREEEK v~ T 7 & 0T MV BSHTEHC L
HPEIMS HREHAK & T 5,

Wik a~ s 275 7% 05 ARV BSHTFHIC L 5 HE REHER IR L OV A %
U= 7 BIERERRS S uL 2K v~ N7 74 0T KMEBSHTEHTIEA L,
BIRGHRH Z v~ 77 L5155,

WIE S
(k7 a~ ~7Z 7#)

VY 7 LA BTN I MU AT VH T N (NER 3.0
mm, & 150 mm, RifE 3 um) *3

B i 80 01 VN% XIS —7 8 =1~V (743) (19
min f£FF) — 1 min— (5+95) (5 min f&¥F)

i ;0.2 mL/min

77 A f IR B 40°C

A A v JE R OE:
FINR— g U H A

¥y v 7Y —FEE
o — v X
2 — v & JE:

aYVa R F—
T =4 — A4 F v

(& v F DTV BB 3BT )
on o DU EE R By AT A
oLy kAL —A 44k (ESI) # (EA A4 v

T—N)
120 °C

: N> (800 L/h, 350 °C)
:2kV
: N, (50 L/h)

TEOLEBDY

c FEROLEEBY

TEROLEEBDY

* AXVV = 7 BROWESRMT



FUH—A—  TEIIMAY oy o

W G AA 7 R A BE mRE—
(mlz) (mlz) (m/z) V) (eV)
FE=o s 262 s — 2 D
— 216 30 25

" Bon@RKSBREZ a~w 7T A0E E— 7 HEEE RO TR ER
EERL, REtFO4XY ) = 7 BEZREET S,
H1 BRI LTREETIT O,
2 GFP-95 (HilLBUERTE) X2 ERED S D
3 P 1~2 mL/min f2E L 35, LEIZS U TG~ =FR—/L K&
Do
4 Qasis HLB (Waters i, UV ¥ — _"—FE 6mL) XIZZNERZEDL D
5 InertsilODS-4 (V—x /LA = Z8) I EREDOEH O
6 ACQUITY TQD (Waters ) (2 X 2 &4
(BE) piEAN) F—va v
< IRINENN R e OVEOR U RS

, WINRE .. WINED R ok U E
B ¥ I
PR (meke) "% (o) RSD, (%)
T F& B HL A Rk 1 0.01 3 95.5 34
0.1 3 90.1 1.1
T % T L £ k2 0.01 3 101 43
0.1 3 92.7 0.8
Bk 0.01 3 83.9 6.4
0.3 3 2.4 42
3 3 90.6 2.8
K2 0.01 3 93.7 5.6
0.3 3 93.5 3.0
3 3 95.5 0.4
- JLE R
s g AR FERR WRONRED ERINENRE R URE S ] B
ﬁit D t A e g - " HorRat
FIOMR pan man (mg/kg) (%) RSD, (%)  RSDg (%) o
il F B ML £ ) 8 1 0.1 89.4 2.9 9.2 0.42
K 9 0 3 9.6 48 6.3 0.46

- ER TR (H—RBR=EIC LD HER) F LA B (REZ4) H 0.02 mg/kg,
BoKHT 0.01 mg/kg

- R R IR (E—RBR = X 5 R Fi S8 B ML L (JREZ®) o 0.007
mg/kg, FLKH 0.003 mg/kg
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(%) ru~ 7T LH)

A B
B i
=] i3
Ie | i
12 14 16 18 12 11.1 18 13_
£, 53 {94400, 53

BREBRRUVAMEHMOIOT LTS LA
A BERER (AF YV =y 7L LT 5ng/mL)
B : IRINEUEE OBLKICAF Y Y = 7 & LT 0.3 mg/kg 4 &IHN)
552 Wikra~ N7 T 78T ARVEESHTE (0 2)
(Gl - b o)
A HEOHH
521 D AICK D,

B E =
Fih H IHTEREL 5.0 g &2 0.001 g DHTETEY ., TOHMEEFH L. 300 mL
DI =A 7T 2 a3l A, K30mLZMx ., 3050MEFER. FI120.2 wv%

ALY UK —T 8 h=1KVU b (3+42) 120mL Z00x ., 30 7[R 0 (B CTHlih
T 5, 200 mL OWAEET I A% 7 7 —KIOTFICEE, HERETT A
HhHE AR 2 CRE AR LI2tk, e =A7 7 Aa RO ZIER 0.2 wiv% A X
UUBRIAIR— 72 b=1r VUL (3+2) 50 mL Ty L. REICHT BT 5, &
ICBET7 T AADERET 02 W% A X VERIRIE—T 8 h=1FU /L (3+2) %
Mz %, ZOWRD—E%Z 0.2 W% A X U UK -7t h=hKV /L (3+2) TIE
L2 100 f5 7R L7 . #Bilk 4 mL % 50 mL O3 7 7 2 2 iIZEMIC AR
K 10mL Z M2 TH T LEICHET 2R EHATIR &5,
71T LHLEEE S =Ry P —N-v= v nl) RUEELSEKRI =N T L
(200 mg) "4& A% /) —/1 10 mL & OVK 10 mL CHERBEST 5, sBHAR %
=T KNI, WENFETAHO EIZET 5 E Tt 385, BEHEKRO A
STWERTITZ 7 A3 %/K5mL 5T 2 BIEEH L, WREZIEKRI =77 A2
Mz, FERICRE S5,
50 mL DT T T AaZ2I=NTLOFICESE, AF¥/)—/L5mL &=
MZTEFR V) =y 7 BERHESE 5, % 50 °C L FOKBTIE &
ho BRI T H E CRUERME Lok, ER T A2k THET 5, K—AH /) —)
(743) 2 mL ZEfEICM A THEREMZEN L, 5,000xg T 5 oflEooL., k
BAHR R v~ ~ 757 % 07 AEEGHTFHT L D2 REICHET 2 5UBHA K
£ 5,
Wik v~ N 7o 7207 DRVEESHEHZ X DHE 2461 O B DK v~
N7 7R T ARVEEGHTRHC L DREDHIZL B,
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K 2461 OB OFHAEDEICK D,
E 1 O EEBEIEX LRETIT ),
2 GFP-95 (HillLBUERTHR) Xz EFEDH D
3 WiHIE 1~2 mL/min 2 LT 5, MBS U THRG|~=h—/L R&fFEHT
Ay
4 Qasis HLB (Waters i, UV ¥ — _"—FE 6mL) XIZZNERZEDL D
(2E) HHENY T —va v
< WRINTENIN R fe OVl LA 1

e ; RN B . WRANEI R UKS B
W ISV Whik L
Fro R (mg/kg) i (%) RSD, (%)
b1 0.6 3 9.7 3.9
1 3 91.0 6.4
10 3 89.8 3.0
Fri 52 0.6 3 91.0 41
1 3 92.7 4.9
10 3 91.3 2.9
- JL[FE R

st FHIE WRINJEEE FNENLER sir Uk SRR

WS E| i o HorR
AROME gy m%%  (mgke) (%) RSD, (%)  RSDg (%) ORA!
a1 9 0 2 97.6 2.5 7.6 0.52
i 52 8 1 10 91.9 2.8 53 0.46

- R TR (B =T X D) B 0.6 mg/kg
- FRHNR (E—3BRE I X DR B 0.2 mg/kg
(BE8) 7u~ 7T L4

A B
- _
i
”‘ 5
i i
LN Y B
12 14 16 18 12 14 16 18
E = ey (RIS

BERRUAMAROIOT LTS L
AR (XY V=vZ78L L T5ng/mL)
B isEE (boicAx YV =y 7L LT 10mgkg fHY4EUIN)

56 AUYARAbpbEy (FVHRErEY S5Z BEEKEST)

56.1 FVH A brbrZOMOREOHRKs v~ 7T 7527 DWE RS
£ % [R5y B ik
#3212k D,
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57 B XY EHEA
571 BIOT AT v~ N7 7 7EESHFHT LD —F ok
31X A,

58 B T7x A —)b

581 AT BANTEOMOBEBEDOEE s v~ 7T 74 T MRV ESHTFIC X
% [FIRE 53 AT 14
HIE 181k B,

59 INE T (VBT FTHEYTTEAROR ALY )
59.1 {Eik7 v~ 7T 7 EESHRHES!
CEFA&DE : B, L9 bAZ L, AT a—rH A 1L—)
A HREOCHH

) X774 AFFT U ERR X TAANFY Y a2 U (CHINS,
‘CoH04) 64.1 mg &Y, ZOHEAFHLL, 100 mL ORFET T X 3T AL,
AR )=V EMATENL, BIERETAY ) —VENMATRIA AN
EHERRAERET 2 (ZOWE I mL X, FT7AARFV U ELTERTA ARV
VYo UK EREE (mg) 12 0.006238 ZF U7-& (mg) 285475, ) .

ICER L C, RO — A ~T X 7 VA aBBRIEIE — A % 7 —/L (4+1)
TIEMEICAR L, 1 mL FIZFRTA A RFT & LT 0.002~02 pg & H T 5%
MDFRTA ANV U ERER 2R 5,

2) ~TH TG v EEER TR NI BTV A o BERIR 10 mL & KIS LTI1L
LT 5,

3)  Filn s L-v AT A VR — /K ¥ 100 g (9.95~10.04 g) % Hifk
(1+100) ZEMNLTIL &T5 (EHRFICHRET S, ) .

4) b= 7 VK b=y (1) (JEK) 2.0 g (1.95~2.04 g) #=KIZ
WAL T 100mL &9 5,

B = =

h H SHTEREF10 g 2 001 g DHTETED, TOHMEETEH L, 200 mL O
Htp =7 T 23z At FHEEE 100 mL (F24%50% 150 mL) 20z, 30 45
EIRETHIMT 2, itk % 50 mL O35 OILEEE 12 AL, 650xg T 5 43
EODEEL, REAE 20 mL (H24RET 15 mL) % 200 mL O3t =Hf 7T 2o
(ZIEREIZ AL, T U K R A3 2 3 EHAIR & T 5,

TG VKR REREIRICE = AV 2mL KO B =T K SmL &
Mz Tt 15 SRV IBEE., IVEZ T TV T TARRRUANVE T H R
TA AT UATKRGIR L, BT DI 2 RERRIR & T 5,

71T B REHARE Z M A Y T A (50 mL FRRFH) 22 AR 10
SEEEET S, 300 mL ORTH T T A% H 7 LD FIZES, REHAKRD A -
TWE= A7 T Aaz~XH+ 2 10mL 5T 3 RIyEFE L, RiRE AR 7 20200
2D, REAMNFETAHD EMICETIETHR FEE TR TIA A RFT VU EREH S
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. TIZAFT 2 120 mL 27 7 M2z TRBRICEH S ¥ 72%, isHiRic 7+
hy—=YxFL o7 U a—n (49+41) 0.5mL 3 &Mz %,

WRHR Z 37 °C LLF ORI THI 2 mL F CIUEREME L7-t4. FolE4 5 £ T
FTHE, NTHTNF BRI — A X ) —v (4+1) 4mL & EREICINZ TEE
WEEL, 5,000xg T 5 pHEOHBEL, EBAREZEIK v~ 7T 7 HE
SIHTEHZ L 2 HE IS 230K & 3 %,

Wik v~ N7 7EESHEFHCL2HE HEHEERETERT A A MV 4R
WA 2 uL 27 v~ N7 T ZEESHTEHTEAL, BIRA A Uity v~
N7 AEHD,

HESRM Bl

(K7 v~ 77 7H)

VY 7 LA ETINT I Y BTN T A (R 3.0
mm, £ & 250 mm, KifE 5 pum) ©3

i e o T ETNA AR — A X ) —v (4+1)

it # : 0.2 mL/min

77 A FE IR OB 40 °C

(& BT Eti™o)

T sl o5 0 U EMmAE BT R

A4 4 v b H:xzvr vaRTL—A4 1k (BSD i (IEA A E
— F)

7 74 W —H AN, (2.5 L/min)
W, M 4 A N (10 L/min)
E— b7y 7 iRE :200°C
C D L & J:250°C
T =% — A F v :m/z150
B SBoni@RA AU R e~ N T AL E— 7 & & T HE E R
D THREBEREER L, BRETOXT A A MR UBZHEHBL, ZHIC 1.83 2%
CTHRBIfOING T ANG y FITHE LT AT 7 T LR PINE v T
BELIZR U ANVE v T OREERNT 5,
E 1 ARETE. BRI V2 v 7 [CHisN3OS: HCL) . 4 v 7 T A
(CsHIINS3-CoHy04) KR AV E 7 [CiHaNO:S,) &R T A4 A ¥ ¥
NCEHL, REVPOINANE T NG TR LT AV T AR
ANE sy TIHE L Te_ AN E T OfRFNE L TERT D,
2 Chem Elut (Agilent Technologies ) XX Z L& R%ED H D
3 MEMEORBIZLVEIENME TN T 2568005, Z ORI
NI ET, MEZ 003 mL EFTROLTZLICIVBET LI LRH D,
4 BHREHALEEDEFRTA AR UNMAKT D20, BN ICIAR %
[/ G A R
5 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XTI Z I L [AED b
»
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162

6 LCMS-2010EV (SEEERTRY) 12 X 2 5061

(%) oiriENY) TF—va v
 VRMIBII SR Ry OV UK
; N s ; BIRE . WINENN R LR B
W% 53 44 Ak o FEEH (mg/ke) MK L (%) RSD, (%)
HNE T Eo9HAZ L 0.02 3 90.4 4.0
0.2 3 84.6 43
FAT TR 0.04 3 86.5 5.1
0.6 3 67.7 0.5
FHIT A EoHAZL 0.02 3 88.2 4.7
0.2 3 80.1 5.8
SAT TR 0.04 3 92.4 9.4
0.6 3 85.1 4.9
AN T oA L 0.06 3 61.2 1.3
0.3 3 64.8 6.5
FAT TR 0.12 3 57.5 2.8
0.9 3 57.5 3.1
- R EAER

HEt FEAIE WRNVEEE WNEILER ik URE SR EBURSE

) stptofE P HorRat
s AROME pay man (mg/kg) (%)  RSD, (%) RSDg (%) orna
WA T EIBAZL 7 0 0.2 743 8.1 26 13
FEL— 7 0 0.7 7.3 3.7 21 12

s FERETE (B—3BR=ICk 5HR) INE T S HEAZLE 0.02

mg/kg, FLAXELTH  0.04 mgkg, A 7 a—rY A L— (REH) 0 0.02 mgkg.
FAI T L EIBAZLH 0.02 mgkg, AR T 0.04 mg/kg, N2 AL
Ao EHHAZ L 0.06 mg/kg, HHBEF 0.12 mg/kg

- PR (HE—RBR=IC L DR INE T B AZLH 0.006

mg/kg, FEALEF  0.012 mgkg, 4 7 a—>%L— (AEH) H 0.003 mgkg,

FAYITh LI HAHILT 0.006 mgkg, EAFET 0012 mgkg, N2 A

WE T EHBAZLH 0.018 mg/kg, EEH 0.036 mg/kg

o HRLIRINEIGRER (X, R VI & I 2 2 AT AE MR 2 VRN L C S h L 7223,
ZOEITTDERVANG yTRGHEL, TORNERPMETTL5Z L0 H
Do



(%) ru~ 7T LH)

A
II.
el [l
A |
Ty [
Jin I\
ﬁ 5 10
{FHaRE =
B
ol |.i
#ﬁ |
i |
- -"-H—-t-ﬁ.u—-u-»-r-“_.-—vd-.-”.m'l Il"'\-h-._m--"---'-n_,,_,. S Y
0 5 10
3R o

BERRUAMARODIOT LTS L
AR (FTF7 4 A ¥ L LT 50ngmL)
B:wIMEE (L9 bAZ LI v 7L LTO0.2 mgkg F24 EIRN)

60 1N
60.1 HANIN ANRT FUROT =) TANT O a~< 777520 F h
TR B AAT RHT & B [RIRE Sy AT 5
B3I 2210k D,

602 HNANRNYNNLVEFOMDOEKDWEK I a~ 7T 7% 07 ARVEESHTEIC X DE
WRE 7 BT 15
3231k B,

603 H— A — FREIORIKI o~ 7T 712X AREESE (F01)
HWa3Fi2Ic LA,

604 H—NRRA— R ZREMOGT A7~ 7T 712k 5 REESITE
34T LB,

61 N7z T F L
61.1 BHOTAI v~ 77 7EESHFHITL D —F ok
B3R LK A,

62 HANTF IR

62.1 TFTua—LZTOMDOBEBEOWKRI a~ 7T T E T ZVERBSHTFHICE D
[ IRF 53 BT 1%
H3M 1912k B,
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63 ANRXUEIN (INRUFEIDAN, FHT7Hx—RAF LR I))

63.1 FAT7 73— NEOMOWEKs o~ 7T 7 H T AREESHTFHIC X 5 R
Gy HTIE
HIH35ICk B,

63.2 k7 v~ 7T 7 EESHRHET?
A HEOCHH

1) BDARHE Y LFERERR R H Y A [CoHoN3O2) 10 mg % 0.01 mg DOH7
FTEY., TOKMEFTHFEL, 100 mL OEET T AIZAN, A¥ J—LEN
ZTCEHL, BIHEMRETAY ) — NV EIMZTHNRZ Y NFEREF R & 34
5 (ZOE ImLix, WARSEDLALELTO0I0mg ZEaHT5, ) .

AL C, EHFIRO —fEZ A X ) — )V CIEMICHR L, 1 mL FiZhL
NRUBAPHELT20 ug 2G5BT DHHNARE D LERER 2R L, BBRRISIC
3%,

2) FAT 73— MAFVERER (DI EHCTF A7 72— F A FLVOERE N D
NL5GEIMEHT %) FF 77— F AF )L [Ci2HiuN4O4S2) 10 mg % 0.01
mg DHIETEY, TOHMEZTHEL, 100 mL DEET T AT AN, AX ) —
NEMZTENL, BIHERETAY )=V ENMZTTFAT7 7 31— b A F LY
Fik 92 (Zo 1 mL X, 477 F%—hAFLELTO0I0mg 25H
T5,)

A LT, EEFIRO A2 A X ) — )V CIEMICAHR L, 1 mL HicF 4
Tr7AX—=RMAFNLELT20 4 g 2 G HTLF A7 73— b AFIVERHRER Z R L |
PABR SO b3 5,

B = =3

fh H SHTEREL 10 g %2 0.01 g DHTETED . TOHIEEFEE L, 200 mL D
=7 T X IZ A, L-7 AL E UEEK) 04 g e OVUK 15 mL (RE4X 51T 30
mL) ZMZ 7% 30 pRiFE 5, LIZA ¥ 7 —/L 100 mL (24051 120 mL)
ZMZ, 30 MRV EE CTHH9 253, 200 mL 2B 7 7 22 %7 7 —iF}
D FICE S, itz AH (5 B) TWSEIAET D, oo =77 2 a kO
SZNARA & 7 —/L 50mL THE L. FERICKSI AT 5, BICRET7 7220
EIRE TA K ) — VAR INZ CHRIRSTEL T 2 30BN & 9574,

WSy BL T BUBHAIR 10 mL GZBCEIC & - TIEEUEHAR 20 mL) % IEfEIC 500
mL O3} A AR, -7 AV UK 3 g, HET R U AR (10
w/iv%) 150 mL & OM~F 42 100 mL Z01%, 5 0RIR VIR~ %EE T 5,

Kig (FFE) % 200 mL @ b —/LE—D—IZ A, D pH ZKEE{LT U D
LYAWE (4 mol/L K Tr 0.4 mol/L) T 6.7~7.1 ICFHIKES 645,

pH %% DK@ % 500 mL Oy B IZAIL, Y7 anr A X2 100 mL % i
2.5 SRRV IEBE L ZHEL, YZ7ueux&2E (FE) % 300 mL O3tk =
7T Al AND, YrZanaAX 100 mL &5 B IS A, [FEEICERE
L, VZun AR U @ao =477 2AallNMzxb, YraairX JgxiEed
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Wil F U v A (8EK) TBAKLE, 300mL O3 7 7 A3 2AHH (5FEB)
THBTDH, KO T7 T 2aPbBEOY 7 on A X U THREFL, RiRE DS
MEBLTAREAEDED,

Z D AHRICHERE 0.5 mL &M%, 40 °C LLF O/KIBTH 0.5 mL F CRUE Az
L7cth, BRI A ZESTHET D, AX /7 —/ 2mL 2Nz THREMEZEIL,
PAER SO 3 2 3 EHATR & T 5,

PABR S REHEK DO A > TWAH T 7 7 2 2 |[ZEfE (1+1) 10 mL, HEERER
02 g OB 2~3 [l &N 2. BREHEIZ 2 86 L7=% . 120 °C Ol LT 30
S CF A7 7 X — b AF N E DR E D NIEBR LB RGT 5,

HEEE (1 mol/L) 10 mL ZEIEmEZ O EEN LN Z TEREZTEiE L, REHATR
[ZE D, WRIEEL T 53BER & 95,

R E I BUBHE I 2 100 mL O3k iR=F C IZ AL, sBHEIK D A > Tz
T 7 7 A% (1mol/L) 20mL T L, R AZREHARICAEDES, &
2R CIlIZifb T P U DA S5g (45~54g) RUOMANFTH 2 20mL 21z, 5%
MRV IBEE%EHE L., KE (TE) % 100 mL D4k} D IZ A5,

SRR D IZ~FH 2 20 mL Zh0Z, 5 IRV RS- %iHET 5, KEx
100 mL & k—/L E—F —|(Z AL, £ pH Z/KE{LT bV w7 29E#E (10 mol/L K
O 1 mol/L) T 6.8~6.9 |[ZFHE™ 00 L=, 300 mL O3 EIE}F E IC AR D,

SRR B AICHEE =TV 50 mL 2%, 5 WHIR D IBE - %iRE L, KE (T
J&) % 300 mL Oo3ikiw}F F IS AL, B~ F v (LE) % 200 mL O =7
T A AND, D} FICHfR=F LV 50 mL %, 5 oRHIEY RS-k
EL, KEZET, MR FILVELZ RO M7 7 XA alZ68b¥ 5, BT /VE
ZEEOME T MY U A (HEK) THAL, 200 mL 7237 7 2 2iZAHK (5
i B) TAWT D, D=7 T A3k EORET VTHRE L, KA LD
AikEE L TAREEDED,

A% 40 °C LLF ORI TR 1 mL £ TRIERME L72%, BRIV A5 K-> THE
B9 %, BEBE=F L — AKX /) —) (19+1) SmL M CEEDERL, 17
LALERI T B REHAR & T 5,

77 AL TF LUV TIVN-Ta LY ) BTV =T A
(500 mg) "1 &ZFEEE=F L 5 mL THEFT D,

S50mLORTITZ 7 A% I=T7 L0 FICES, fBHEKEZ I =77 LA
N, BENFTETARO ESICET D E TR FE L, IARUA T LAEFHEEE
%o AEHEIRD NS> T\ T T T A a2 FifEF L — A% 7 —L (19+1) 5
mL 9°2TC 2 [YEH L, RiRZIER I =07 A2z, RRCRESE5, FiC
HEfg—F L — A% 7 —)L (19+1) 10 mL % I =877 KNIz, R S5,

FRHEZ 40 °C LLF ORI THI | mL £ CHULREME L=k, BT AEZE-ST
W5, K—A% /7 —/b (1+1) 2mL % EMEICINZ TEREW ZEN L, 5,000xg
TS oMELONBEL, EBARRERIK v~ 7T 7 ERBESHTEFHC X ARIE I
TOREHAR & T 5,

MR OMARKIS IR XY MMEER I T 47 7 2 — M A FUERER K
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BHHIZTF A7 7 32— FATFNLVOERENRREDONDGEDOHRTF 7 7 32— KN A FAE
EEEZH NS, ) 1mLZ200mL ORTIET 7 AT EMICAND, LT, &3k
WIR DA & RRRICHBRMG ., WIRDE I R O T DB EITV, R =0T L)
5O Z 40 °C LLFOKBTHK 1 mL £ CHIERNE L7-%., E@FH A %%
THZ[HE T D,

K—=A% 77— (1+41) 20 mL % IEREICINIZ CHEREMZE L, BIZZOHEO
— i EAK—AF = (1+1) TEMICHR L, | mL FIZH AN E T A ET
F 77— RMAF L E LT 5~200 ng #HYEOROBREZ EAH T D EEER Z 70
T 5,

Wik v~ N7 7EESIEHZ L DHE BRI &R OB IEERS 2 uL i)
ru~ N7 7HESIFHIEAL, BIRA A7 v~ NI 05155,
HIESE fl
(k7 o~ 77 7H)
VY 7 L F BTNV MY ST T AN (NEE 3.0
mm, & & 250 mm, Ki£E 5 um) 12
T i3 W : 2mmol/L HifE 7 =0 AR — A X /) —v (3+1)
— 15min— (243) — 0.1 min— (149) (7 min £&
Ff) —0.1 min— (3+1) (8 min {#FF)
i 3 : 0.2 mL/min
7 A FE IR OJE:40°C

71
CBL A5 BT 215 1)

3 m

R H o DU ER R B AT R
A4 F v fk E:xzL 7 R L—AF 4k (ESD) ¥ (EA A4 E
—F)

7T AE—FEE 100V

X7 T AP —H A : N, (340 kPa)

# M H A :Np (10 L/min, 350 °C)

¥ 7 U —HEME: 4,000V

T =% — A F v :mliz192

At 1 Bonl@E@RAA U7~ N7 406 —7 &S dmE %K

D THEREER L, BRETOILRED L (F4T 7% — R AFLROR )
SAEANNCEDNIEB L DG, ) BEEEFT 5,
E 1 KETIE, BEHOF A7 7 32— F AT/ [CraHiN4O4S,) KOV I b

(CiaHisN4Os) AN FZ D AEH L, BB O N Z DL T1v
RUBE VRN E LT 7 7 32— N AF VR RI NN XY NZHE LT
R IO E L TERT D,

Fo, REICLY ., FERCEEITOT 47 7 12— b [CluHisNiO4S2) OF
MAHERTHZENTED, TOGEDOWREK I v~ N7 T 7HEESHFHI X
LHPEICBTDE=F —A A 1T mz206 Th D,

2 OB TT A7 7 X — M AT ARLINAXR Y AOHEKENPELLT N

166



DOTEERFRIATY, ARKIGCE TOEREIR 1 B TRDOLEZTR IV,
3 2O, SR IUE, IARUE TV NIERIND,

4 REHFOINRUEIN TETZ 7R — b AT LK) ILVOEEN
ZWEAITIE, FIHEE A X ) — L THER L T L UBOBRIEEIT S,

5 KT FY U AWK (4mol/L) ¥4 mL 2Nz 7%, KEEEFT U U A
Wik (0.4mol/L) % W CHRET 5,

6 pH FRHEEZITELCC 1 E H OE D RERIEETT S,

7 v/un R UBORKICEZEOREST MY U A (HK) EHWD ER
FIZEDBROBNNG DO THER/NEEHND,

8 RBRICHETHETA 77X —MNAFABRGMHMTHZENHDHLDT, 0.5
mL PR F CRRME L7k, EFRTAEREONTE-STY 7 rr A X U2
=¥ 5,

9 JKEgbF MY UL (10 mol/L) #J 14 mL ZNx 7% . KEg{kFT U ¥
LEEHE (1 mol/L) & W THERES 5,

10 Bond Elut Jr. PSA (Agilent Technologies ) ([ZH# Y72 BKED Y ¥ — " —%
HELELOXIXZNER%ED S D

11 W 1 I 2~3 mL &35, MEICE U TR v=A—V FE2EHT
X8

12 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Z Lt R%EDH D

13 Agilent 1100 Series MSD SL (Agilent Technologies ) (2 X % {4

14 FAHT7 7= AFNICTONTIL, FAH7 7 R— b AFUEERE W
LI, REMDOROIZRETOF A7 72— N AFIVEIZ 056 ZF LT
THRAEHH DI NN Z Y LNEITHET 2,

(&) piEAN) TF—va v
< WRINED R e OV LA

; vie B ; WINPRFE kK NEICGE MR USRS
MR AR ORR (mg/kg) L (%) RSD, (%LLF)

TN D Eo9bAZL 07 3 84.4 6.8
FEL— 10 3 98.3 0.8

FF 77 HR—FAFL L5520 0.7 3 84.4 9.5
FEL— 10 3 82.1 6.1

~J 3L E9bAZL 10 3 101.4 32
FEL— 15 3 105.8 5.0

FA7 73—k Eo9bAZL 07 3 57.9 44
FEL — 10 3 64.2 8.1

- L[] FER

HRE AR OBIRE  TONENRLE  sE Uke SR EEURE

Pk FHORE ey mEH (mgke) (%) RSD, (%)  RSD () oAt
FAT7 AR E5BAIL 6 0 1.3 53.5 46 14 0.85
T — 6 0 2 41.6 43 2% 22
FAT R LobAL 6 0 13 %7.8 32 15 0.95
AT FEL— 6 0 20 83.1 46 19 1.8

- e R (R—BREIC X 2 MR R H T AR B 0.05 mg/kg,

FAT7 73— AT B 0.04 mgkg, X/ b BB 0.06 mg/kg
- R TR (R—aBR = X D ER) TN BN BB 0.02 mg/kg,
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FH7 7= AF B 0.01 mgkg, ~/ I BB 0.02 mg/kg
(%) Z7u~ 77 L0

]| e R
; 4
% | ' EBC
I]||m ! 4 |
0 5 10 15 20 25
#3357

ANRUESLRUVEBC (FA 77 x2— F2HBERIGSETELNS
IFIN-2-RUVALZIHEY—)LAINT—F) O/OT TS L

64 HIVIRT = ) FF
64.1 HHEY L REIEOHT A~ N7 T 728 AREHONE (0 1)
W24z B,

65 HWNKRTTy (VKT Z U KOR3-0H IR TF )
651 ANNYN ANKRTTZURRT = ) TANTORE I~ NTT7 78207 A
TR 8T Ehc X B [RIRE 3 BT i
32212k %,

652 NNV NLFOMOEIKROIFIKR I o~ v 7T 7% 0T ARV ESITFHC L 5[
IR
H3E 231k B,

653 H—"A— "NREIDKK I o~ K7 T 72X BHREIESHTE (20 1)
I 212X D,

66 3-OH H/ILART7 T
66.1 k7 v~ 75 7% T NRVE BT EHE
A HECHH
3-OH BV AR 7 7 o FE Uik 3-OH 1)V 7 7 > [Ci2HisNO4) 10 mg % 0.01 mg @
HiETEY, ZoKEETHEL, 100 mL DERET T AIZAN, AZ ) —)L%&
Mz TN L, FICEBRETAZ ) —LEZMAT 3-0H VR T T o EUHERIK &
FELS 25 (ZO 1mLiE, 3-OH AR 7T L LTO0IlmgZEaHT5, ) .
EMIZERL T, 3-OH ANVAR T T UAEEERRE 4 mL % 20 mL OR&ET T A3
IEREIZAIL, BT ECTA Y /) — &2 T, 1mLFIZ3-OH ILKRT7 T &
LT20 ug 28/ T HREaMATE, Z0OHRO—%, 7 =KV /L TIERMIZ
L. 1 mL 2 3-OH LR 7T & LT 0.1~20 ng 2543 5550 3-OH
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ANRT T ANEHER & T 5,
B = 2

T i INTEREE 5.0 g &2 0.001 g DHFETEY . TOEMEATH L. 500 mL
DT T 7 A2 AN, HlE (1+429) 130mL., ¥R 3~4 ki LT U = L lif)
1 mL #00%, BEREEZSZEE L, 1 BERINEL T4 %, 200 mL O4&&E~
FAaE T 7 RO TICEE, tikE 7 AHEAKT D clE A LT
%, kORTIET T A a ROk S ZIERER (1429) —7 & F» (5+2) 50 mL
THeE L, [FERICERSI AT 5, LICREY 7 A aOFERE CHEE (1+29) %
Mz T, ZOWK2mL Z 10mL OFRERE IZIEMEIZ AL, HEfE (1429) 2mL &0
R N T LA IS HRBER & T 5,

T LFET O RBHRIRE SIS A Y T+ 5 5 SmLAREH) T2 AN, 10
SHERET 5, 100 mL ORI T Aa%2h 7 L0 TFIZES, REHARDO A -
TWERBRE Z~% % —Fig=F /v (1+1) SmL T2 T4 [FIPEEH L. KR ZIA
W1 T DTINZ, WRIEDAFTAKIO EGICET 52 F T F LT 3-OH IV ART7
VEBREHESES, Bty —Fig=F v (1+1) 20 mL %7 7 A2 Z CIA
BRI S, IWHI A 40 °C LLFOKIBTH | mL £ THRIERHME L2k, €FK
T A Z s THET 5,

Kt —F L 1mL 2N 2 CTEREMEEN LT-%, ~F o 9mL 2z <, 77
LAVER I 2N & T 5,

1T LLER I S YUHBFNI=HT L (690mg) F4EEEET T L SmL KO
2 5mL CIAERERET 5,

REHRIR 2 X =07 DA, REDNFTETAH O BIICET 5 F TR S5,
S50mL ORTHT T A% I =T L0 FICES, REHRKDOA> T\ d I’
7T Aar~F Y —Fg=F v (3+42) SmL O T3 [EIPEH L, PR A NAEX 2
=T RNIMA, WENFETAHO LN ET 5 E T F LT 3-OH AR T7Z
VEEBEHESE S, BILAFT o —FgRE=T L 342) SmLEI =T AIIMRT
FREICIA I S8, B E 40 °C L FOAB THK 1 mL £ CHRUEEME L%, =
BN AL THET D, 7=+ UL 2 mL Z2IEEMEICINA TEEWAEL.
WK v~ s 7574807 DRVEESHEHI X 2EICHT 230BHAK & 32,

R v~ s 75 7% 07 DRVEESHE  BEHEK LK O 3-OH IV ART7 Z v
YRS 2 uL 2Rk o~ 7T 7 2 057 ARV ESHFHIEA L, BIRKG
BH 7o~ 7755255,

HIESME fl

(k7 v~ b7 Z 7H)

7 7 Lo F BTN Y BT T AN (N 2.0
mm, £ & 150 mm, KifE 5 um) *3
% i % . 2 mmol/L Hifg 7 = Lh—T =1 UL
(95+5) — 10min — (10+90) (5 min f&¥F)
it 3# : 0.2 mL/min

7 A fH R FE:40°C
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at

THE
1
2

3

A4 F v JFH IR

¥y v 7 U@k
a - v A
o — v EFEOE:

a2 Y Y oa AR

B
FINR— g U H A

{j: 6)

: DU EARRRE B AT Et
L7 v AL —A 414k (ESI) & (GEA A4~

— R)
150 °C
N, (1,000 L/h, 500 °C)

:3.1kV
: N, (50 L/h)

TEROLEEBY

: Ar (0.4 Pa)
=l R I )
T =% — A4 F U

TEROLEBDY
TEROLEEBD

# 3-OH B R 75 ORIESE

FYh—Y—  TREIMME a—r ayUa
ME G E A TR HRA BE  TRF—
(m/z) (m/z) (m/z) V) (eV)
. 1 — 2 14
3-OHH LR T T 238 63 8
— 181 28 10

s

B

BONIERRNIGSHRE 7 o~ M7 7 A6 B —7 &S XITHfEZ KD

WMAEER L, REFO3-OHINVRT T o BEHET %7,

GFP-95 (i ILEfERTHRY X
InertSep K-solute (5 mL fR¥EFH)

EXORN0)

FiEIE 1 mL/min fREE§ 5, M
4  Sep-Pak Plus Silica Cartridge (Waters f)
Licb DT T & [
5 Mightysil RP-18 GP (B H{k:5H)
6 XevoTQD (Waters )
7 ANKT T RICHET 2561

TN EFRFEDOL D
(V=P A 2B T2 LA

I TS~ =h— v REFAT 5,
IZE Y 72 D Y A — N — i
DE D

XiFZnEFRFEDOH D

2 &L D S5

ZhIT 0933 #FL 5,



(BE) WA~ T—va v
 BMEN R K OVl Uk

e ; RN WINENNE ERURE
AR Al (mgke) MR %) RSD, (%)
PRI & B A R 0.01 5 87.4 4.8
0.05 5 84.8 2.3
LA A4E H i A Bk 0.01 5 83.0 4.0
0.05 5 82.2 23
Y 0.01 5 85.8 2.8
0.1 5 91.3 42
EOBAZL 0.01 5 88.6 1.3
0.05 5 88.1 2.3
TINT 7T 7oA 0.01 5 86.2 43
13 5 83.3 1.1
faib 0.01 5 88.2 6.1
0.4 5 84.7 1.4
Tl T LA ) 0.004 5 83.7 6.1
0.6 5 83.4 1.3
- R FAER
. \ FehE  EHR O WRINIEE WNENE  spidoR Uk SR ESUEE
Ao FEEE BEH REH  (mgke) (%) RSD, (%) RSDy (%) HorRat
LA AL A SR 9 0 0.1 81.4 5.8 11 0.50
NS 0 0.01 87.4 3.0 24 1.1
oA L 9 0 0.05 89.5 3.4 5.8 0.27
TNT 7T 7oA 9 0 10 95.7 2.8 12 1.0
[kl 9 0 0.4 87.6 22 11 0.58
- EE TR (H—BREIC X D) el (Fessietilfa el Mz y) o 0.01
mg/kg
R TR (H—BR=EICX HHER) OB (R 2 B ML G RN X R RZ 9 )
0.002 mg/kg

(%) Zu~ s7 T L0

>
w

14500 E 24550
ﬁ:ﬂx Eﬁt 19800
mta!«x L [
. \
ey === % 9500
B 0oz 4 68 & 10 12 o 2 4 E & 10 12
EE el {FH05RE. =

BERRVAIMEAHOIOT T T L
A EWERR (3-OH VR~ 7> & LT 1.25 ng/mL)
B : SECE (WIRIEE HBCA BT 3-OH /LR 7 F > & LT 0.05 mgkg FH24
EIR)

67 XU NLHNLT
67.1 H— A — FREEOIEIKI a~ T T 72X BRESHE (F01)
a2k A,
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672 N—N"RA— R REBEBEKONG A7~ 7T 72K 5REESHTE
Wa3Ei4IlT XA,

68 FFIEA
68.1 AV URBEIHD T A u~ N7 T 7L DHRERSHE (D 1)
o4 lC LB,

69 X/ ATFTAHFR— |
69.1 HArZwu~w K777k
A HECHRH

X ) AF A x— MEAER X ) AFFH— K [CoHgN0S2) 20 mg % 0.01 mg @
HiZTRY, ToHMEEzeHL, 100 mL OBOELEET T 22l A, 7 kv
EMZCEML, BIHERETTE 2N TE ) AF 43— MEREFIK %
WD (ZOWImLIE, ¥/ AFAF—bELT02mga2E5A07T 5, )

EAICER L C, RO —E%Z2 7 b CIEMICHAIR LT, 1 mL 2%/
AFFHFR—FE LT 00525 pg 25HTHEEDF ) AF A R— MEWERZH
WD,

B & =3

h H IINTEEE 10 g 2 0.01 g OHTETERY . TOEMEEZTEH L, 200 mL O
Wi ZHT7 T AT A, HEEE (1+4) 2 mL LOUK 15 mL 2z T L., 30 4
MEFE%, L2772 b 80mL M., 30 /0fEY RE T35,

300mL D THT7 7 A2%2T7 7 —R}O FICES, fMitikz A (5FB)
TWB| A LT, D =A7 7 A3 OFEIZIART & > 50mL THHE L.,
[FRRIC B AT 2,

A% 40 °C LN ORI T 15 mL BLFICEJERME L, ik Y oA 5g
(45~54¢g) #MATHT LT LRENARKRE T 5,

T AERT BRI E S A Y v T A (20 mL RFEFH) THIC AL,
S5OMERET S, 200mL ORTHT T A% 0T L0 TFICES, EHRIKRDO A -
TWERTIB T I Aa&~FH 2 10mL 5T 3 [mIPE L, WiRE DT 2120
Z. WEHBLETAKIO ESGICETH2ETHFLTEY / AF A3 — M EEH S5,
HIZAFH 2 70mL 27 7 LTI 2 CTRERICEH S, HKZ 40 °C LLF O K
WTIEEALTET 2 E TR L%, EFH A% CTHRIET S,

vrua~Er -7 b (4+41) 8§ mL ZIEFEICINZ CTHREY ZW)T, Z0
Wi % 10 mL O HeAe i DIREE I AL, 1,500xg T 5 DBl L, B AR
BALT T T 4 E— (FLAR 0S5 um BLF) TAEL, H7 A0 I I35
RENEIR & 95,

T LR T BRBNAR 40 mL 2 VIRE I/ u~ T TITIEAL, ¥ AF
F R — FREM T DHE % 50 mL QT T 7 A3 TH5H L, 40 °C LLF DK
TIEEALCTET S £ TN L%, EFH A2k CHET S,

T b 2mL ZIERECMA CTEREDEZEN L, TR~ 7T 7 0 —iofit
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THRENAIR & T 5,
TMRBI v NI T 74—
BT A AFLUVEm AR UESES T A (P 20 mm,
£ & 300 mm, KifE 15 pm)
H—=KRAFh: AF LI R_ROPUHLESE T T L5 (NE 20 mm,
£ & 100 mm, RIfE 15 pm)

wOBE Wy rua~ntHhr—TE Ry (4+1)
i 3 : 5 mL/min
4y BU O 43 : 115~145 mL

A~ 777 40—  BEHERKOE X ) A TF 4R — MEMERSE 2 uL =
Aym<w NTT7IZEAL, 7a~v T AEGD,
HIESE fl
Fi sl o TN ) BA AR s
Vi) 7 L ERATERIS Yy E T =T A (5% T =2=/—95%
VAFNRY vaxHra—7 0 7 NEE 032 mm,
K& 30m, EE 0.25 um) 2
% ¥ U ¥ — 4 A :He (1.5 mL/min)
AA YT w7 I A He (30 mL/min)
B B 4 A :H,; (3 mL/min)
By o o A EEZEK0 (90 mL/min)
AOoBEH AN B ATy RLA (605s)
FROBE AR B - 250 °C
7 AR EE:80°C (1 min fRFF) — F-E 20 °C/min— 280 °C (10 min
(ES5)
o %% IR £ 280°C
H) il BEonlzr7a~ 775006 —7 &S IHMBEZ RO THRERZ
EE L., kP ox ) 2 F 43— EEZREET S,
£ 1 Chem Elut (Agilent Technologies #) XX Z i & RIZ%EDEH D
2 DB-5 (Agilent Technologies ) XiXZ i & R%ED L D
(B%) HIERY) T —va v
 WINIEN S fe OVl UK BE
W E

AOMEIR R U RS EE

FURL o> FlAE (mg/ke) M L (%) RSD, (%)

ol 5 £ P B R 0.05 3 98.5 0.2
0.25 3 91.1 1.0

WA BB B A A 0.05 3 97.9 2.6
0.25 3 91.9 5.6

TAT AT 7oA Fa—T 0.05 3 95.9 3.8
0.25 3 82.1 1.7

d— o~ A 0.05 3 911 5.5
0.25 3 83.1 1.9
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- S fm) RER

Hahak FEHIER AOUNEEE  RINEMLE  spvdo Uk RIS

ARORT oo BEM (mgke) (%) RSD, (%)  RSD ()  ORA
P R 2 BT 5 0 0.1 98.4 3.4 7.7 0.35
- EE MR (H—RBREIC X DR B 0.01 mg/kg
(%) 7o~ b7 T L6
A B .
f "
o M
% | o | | |
Iie | L e FU SN
o e
’ ﬂ%ﬁﬁ%/ﬁ " LECIE L P

BERRUVAFIMEHOIOT T T L
AR (F /) AFAFFX—RFELTlngEA)
B : IINECE (BB AT AL EEEHC Y » A F 43—~ & LT 025 mg/kg tHY &
wn)

70 Iy 7rH
70.1 HAZwv~< 7T 7k
A HECHH

Xy X NN X 74 [CoHsCINO,S) 25mg % 0.0l mg DHTE THEDY |
ZOREETLEEL, SO0mL ODLET T A2ZAN, TN ZMATHENL, B
ITHERETTE M Z2MA TRy 77X VEREFIREZRAET S (20K 1 mL I,
¥y 77X L LTCO0SmgEaEaaT 5, ),
FERIICER L C, E¥EEERO—FHE~F U TEMIZHIRL, 1 mL Floxy 7
&L TO005~1.0 ug 5 AT HDERDOF v 72 AR 2 S 5,

B = =

h H INTEEL 10 g 2 0.01 g DKHTETRY . TOHMEAEFTH L. 300 mL O
e =A 7 723 A, U Ui (1+11) 20 mL (F24080% 30 mL) #/0%., 30
SEEESL, BICT7E 100 mL (F240R X 120 mL) A#0%, 30 ik v iRE
THIHT 2%, 200 mL ORET 7 RAa%2 7 7F—JF}O FIZES, iRz A%
(5% B) TWslAMWLIE, HDO=A7 T Aa LUK I ZIEKT & > 50 mL
T L, RRICRS AT 5, FIC2RE7 T Aa0ERETTE N 225,
ZDOWR 40 mL & 200 mL O T 7 T A T IEMEIC AL, 40 °C LLF ORI TR 4
mL (FEACEIT 6 mL) & TRUEERME L. » 7 2 13 23EHRIR & 95,

J 7 AERT BREREIRICY Vg (1+11) SmL 2z TRA L%, Sk A
Yo7 A (20 mLREFA) FHZ AN, 10 REET 5. 300 mL O T
TAAENT LD FICEE, REHARDOA> TWERTH T T Aaz~FH
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10 mL §°2C 3 BIYES L, RIRZNER AT T 2SN A, W25 TARIO ikl E
THETHMIFL T Y 7 X U EBEHESES, BIZAFH 2 70mL 207 A2 Z
TRBRIZEH S ¥ 5, K Z 40 °C LT OKIRTIZE A EHz[E T 2 F THILER
faL7ct, ER AT ALK THETLH, YZu~FHhor =T (4+41) 10
mL % EfEICINZ THREBMERN L, AT T 07 4 0%— (JLEL 045 pm) T
AL, BT LA 5 RBHAR & T 5,

T LE T REHATKR 50mL 27 V2B~ NI 7ICEAL, ¥ TH
YT DB % 100mL DT T T A2 EL, 40°C LT OKIBTIEE
Ao EREE T D E CRIERME Lok, EF T A2 Eo THET 5, ~FHhor—v=
Frxz—7v (1+1) 5mL ZMX TEEDZEP L, BT L0 12T 55
BHEWR &35,

TRk a~w 777 40—

T A AFLUVESARUBUESES T A (N 20 mm.,
£ & 300 mm, RIfE 15 pm)

H—=RHFGLh: AF LI AR ULEAERT T 5 (WA 20 mm,
£ & 100 mm, Fif¥ 15 pm)

wOBE v Zu~ndVr—T% R (441)
i £ : 5 mL/min
4y HL M 43 : 100~120 mL

HTLME M 7T 774 " H—RrI=hF L5 (500 mg) T2E~FHr -
TFx—7 /b (1+1) 5mL THEHFT S, 100 mL ORTE T T A% I=07T
ADTICES, EHAKZ I =0 7 LA, RENPFTETAAIO EimlZET 5 F
THFLTHF ¥ 7 X U2 EE 5, WISREHERO A > TW e 3BT T X 2
Ay —vrFrz—7/0 (1+41) SmL 35T 2 mEH L, WKEIER I =
BT LA, FERICHH S5, B~y —Yx2Froz—7/0 (1+1) 10
mL % I =77 LM A CTRERICTH S, JiiHii % 40 °C L FOKIBTIZE A
CHIET D E CHIEEME L%, BETRAEES>TEETS, ~F¥ 2 1 mL %
EFECINZ THREMEBEN L, VA7~ 757 4 — it 2 RBWAKET 5
3

HAIa~ NTZ7 4 — BN K O F v 7 F HERERA 1 ul 2 H A7 1
~ NI TTIEA L, 7u~ NS TAERD,

HERME Bl

i t 5 E e R AR

71 7 LA RSy BT =BT A (0% 7 = =/L—50%
AFNRYvaxHhra—7 07 NEE025mm,
& 30m, FEE 0.25 pm) *3

¥+ U ¥ — 4 & :He (1.5 mL/min)

AA T w7 HA Ny (60 mL/min)

AP AEES LA RAF Yy R X (345kPa . 60s)

FROBE BN BB R B ¢ 140 °C
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77 A R 60°C (1 min f/RFF)  — FiRE 30 °C/min—190 °C — 5.
Ji 10 °C/min — 280 °C (10 min £ £F)
o #% IR 300°C
OB Beohirue~ N TANDLE—7E S UL E RO THRERZ
L, REfFOxYy 72 rE8E2H T 5,
7£ 1 Chem Elut (Agilent Technologies #) XX Z i LRED H D
2 Supelclean ENVI-Carb (Sigma-Aldrich ) X|ZZ i ERZEDO H D
3 BEFOXYy FE UEEBZVEEGIE. BEREHAKEZ ~F P THR
Lo RZa~ N7 T 7 0 —12i9 5,
4 FREBEAFIIL T T AT — IV EFED TWRNA Y — N EERT 5,
5 DB-17 (Agilent Technologies ) XX Z N &L F%EDEH D
6 GC-6890N (Agilent Technologies #) (X % /4
(B%) HGINERNY) T —va v
« TRINTENI 3 fe OVl UG

- ; IR . MBI R UK
i kF > FEER (mgke) MR L (%) RSD, (%)
B 5 R B B A B Rk 1 3 97.6 11
0.1 3 88.1 34
LA E G Rk 1 3 103 16
0.1 3 95.1 2.6
INE 1 3 78.4 9.6
0.1 3 88.9 2.6
Loy AZL 10 3 101 5.2
0.1 3 111 34
a— I NT 7 40— K 1 3 93.1 8.8
0.1 3 107 6.9
TIVT 7 IV T 7o~A 1 3 95.7 13
0.1 3 116 8.5
RGN

Hihat AR WRINEES  WONEIE  sedgeR URe SEREEUSE

R i BEH BEH  (mgke) (%) RSD, (%) RSDg (%) HorRat
R T FRC A Bkt 8 0 0.5 98.8 6.2 21 1.2
INFE 8 0 0.5 93.4 6.4 21 1.2
EH9BAZL 8 0 10 88.5 7.7 17 1.5

- R PR (ER—3BREIC X D AR 0.1 mg/kg
- BRI FRR (R —FRBRERIC X DR AEHE 0.03 mg/kg
(%) Z7u~v 77 246

i}
a
/Ty
:I-!E
{®F0E

A (RESABERERSHARICTY T2 LT 1 mokg HBLEEHRM)
DE/AsIcd YA NN
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71

¥ hEr

.1 BEOTA7 v~ + 77 7EESIFHI LD —F ok

EIE 1L B,

72 7 Ivmys

721 FVH R v Z2OMOBEEOWKT v~ s 7T 7% 7 ZVEBEGHTEHC

X B [R5
A2l 2k B,

73 J UERY—h

731 BV UT I OBMBREIOKRIEs a~ N7 T T X T AV B ITENC X DRI

BAKIIRER
HIHSITX D,

732 Wik v~ N7 T TR T AAVE BN RHET!

i FH &G0 - W)
A HECHH
7V AR — MEER 7Y A=Y — bk [C3HsNOsP) 25 mg % 0.01 mg DHiE TED |
ZFOREETELL, 25 mL ORE T T AT AI, KEMZ THEP L, BITHER
FTKREMATTZ VAV — MEERK AT S (Z0K 1 mL 1%, 7 U KY—
FEeLTlImgZzaHT D, )
fEICE L C, HEREFHR O —# 2K CIEMICHIR L, 1 mL FI27 Y A3 — b
ELTI00pug 25 HT 57V RV — MEMERZRRT S,
B = =3

fh H SHTEEL 10 g 72 0.01 g DHTETED . TOHIEEFEE L., 300 mL D
e =7 T A2 AfL, K200 mL Z00x, 30 43RV IRE T35, filid
6 2 R DL 12 AL, 1,500xg T 10 4513 DA BlE L. BV ik o — 86 % K
TIEREIZ 1,250 (2SR L. BT LA I 2 3RBHAR & T 5,

71T BALE T E 2 bRy PN nl RUEESEKRI =T L
(500 mg) %3 O FICANKR UV BIEEMiE= LBy —N-E=1nrl R
HEAKRI=AT L (225mg) 4 &2HFEL, A ¥ /—/L 6mL LUK 12 mL T
WP+ 5, 200mL DRTIET T A5 23 =07 rDFIZES, AWK 1
mL % =77 LMIIEMIZAIL, WWEDAFETAKIO LiGIZiZET 5 F Tl S8 5,
BIZAKI8mL I =47 A2z, REERICHESE, FERICgT 230BHA K
S RN

FHER REHARZ 50 °C LN OKIBTIE & A EHL[ET 2 £ CRULIRM L7721k,
BEHRH A ko THET 5, B 1 mL OV MEEEE N U 2 F L 4mL /12 C
FeREWM 2 s/ LS Z ORI A HER LT 100 °C T 2 BERIINEVET U728 m L.
50 °C LLFOKIBTIEE A EHFET 5 E CRIERM Lok, BT AL LT
3%, HEERT—F L 4 mL % IEFEICIIZ CHREMEIRD LTS, 7 LB 112
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Wik o~ 797 % o7 ARV ESTEHC L

ToEHAR &35,

H T LALER I 2 TNy YLy ) BV =T A (360 mg) S

DTV ATFNVI=HT A (690 mg) ™° ZHfE L, FEiRTF /L 10 mL CHEH
T 5, AR 2 mL % =7 7 MIIEMIZ AL, WED T TAH O ESgIcET
LECTHHESED, FICHRT=T L I18mL & X =F 7 A A, RERICHH S
%5, S0mLDORTIBET7 T AaZ2I=AT7 LD TFICES, 7T 10mLZI =7
T LI A, AN FETAFO ESICET 2 E TR F LT/ VRS — MFE k%
WHEE5, WRIZ, 77278 UMby U B TZ VI =7 8% 3T L, 7
T hr—K (19+1) 10mL 23U A7V =0T AICMA T Y AP — FiFEk
M S5, EHEZ 50 °C UL FOKIBTIEE A CRLIET 5 £ TRULRME L7z
%, BEH AL LS THET S, 0.01 vv%XBERIER | mL Z BRIz CTREY
B LTS ks a~ 7T 7 x0T MRVERESHEHC L A HIEICHT AR
BHEWR &35,

FEAEWE D FFE R, 7Y RV — MEHERE 1mL & 200mL O 7 5 A 2 |TIFHE

IZAAL, 50 °C DL TFOKIBTIEZE A CHLET 2 F THIERM L2k, EF T A%
%o THLE T 5,

Fife 1 mL KL OVA /L MEEEE R U AF )L 4 mL 22 CEEWYZEN LTS, Z0
Kanw B LT 100 °C T2 BB L=% i+ 5, Z D% 50 °C LL T D
KB TIEE A ETET D % CRIERMGE L%, E@FH A&k CTHET 5, 0.01
VIV% X BRYATR 10 mL % IEFEIC N2 TR AR LT, HIZ 0.01 v/iv% X FRIEIK
TIEMICHRL, 1 mL P27 VA —FE LTEREN 03~300 ng Y EEE
AT 2R OERER =R 5,

HUE BRI K OB AE R 4
SuL 2tk v~ N 77 72 oF DB ESHTEHIEA L, BIRISHT 2 7
~ NI T LESD,

WS il

(itk 7 v~ ~7'Z 7#)

77 7 L AT BTN I Y TV H T A (RER 2.1
mm, & 150 mm, RifE 5 pum) *1°

i it W2 0.0l vVW%XERRIE—7 8 =KUY (93+7) (12
min f&£f) — 3min — (5+95) (10 min fR¥F)

it @ 0.2 mL/min

7 A fE IR FE:40°C
(B v F DIV BT ERE )

g o DU EE RS B A i R
A4 F v fp ErxLv e xFr—AF24b (BESD) 1 (EA A
£— k)

A4 4 v R | E:120°C
FYINR_— g HA N, (800 L/h. 400 °C)
Ty v 7 U —FEE:3kV



= — v H A :N; (50L/h)
o — v B OE:TROLEEY
a2 ) ¥ g v 4 A :Ar (0.2 mL/min)
aYvarzxX—: FTERDOLED
T =X — A4 F v FROEED
& 7 U ARY— NHEERORNE S
TVH—H— TaF I a—y  alvar
HE G E AF EmA HRA EE = RLF—
(m/z) (m/z) (m/z) V) (eV)

VRV —REE R 254 102 152 22 17

it ! HBoNERSHRHE 7 v~ N7 L0067 U A — MNEEKRDO Y —

JEREAE RO THRERZER L, BP0 7Y AY— MEEZETT 5,

H 1 KETE, ARV RY—F ZJUVRP— T E=0ULE, 7 UK
=AY Tu LT IV TR =N M)A T AERRT Y R —
U O LEE 7Y A — MEEIRICHEERILL, JUARY— M LTE
B®B1 5,

Ftd % 2~3 mL/min & 9%, SHEIIECTHGI~ =R —V RE2#HT 5,

Oasis HLB (Waters ¢, U #— "—% & 6mL) XIXZNEFREFDH D

Oasis MCX Plus (Waters i) XX Z & RIEDH D

50 mL D727 7 A az 05561203, [AARICEIE L%, ik x
DEDKRT 200 mL DRTHT 7 232 L, FEE(LICHT 2 50RHER &
T2,

6 MEISUTEBERAE L, oIttt s,
7 RLBRERFICAND, WA EH W DG EIT I EN L O FEREN & )
KT HZ L,
8 Sep-Pak Plus NH, Cartridge (Waters ) (24 2 F & D U ' — 3 — 2 fl
L7eb DI INERED L D
9 Sep-Pak Plus Silica Cartridge (Waters ) (2 472 F 2D U — 3 — & ifh
L7eb DI ERED L D
10 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Z i L RI%D L
D
11 ACQUITY TQD (Waters #) Tk % {4
(%) HIERNY) T —va v
« WINENN SR K O U RS EE

BN W N

P T EIMEN R R U RS EE

(meke) " RSD, (%)  RSD. (%)
TIVT 7 IV T 7~A 20 3 81.4 9.4
120 3 78.2 83
T VUA VT T ANA 500 5 91.5 6.0
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- S fm) RER

st FEAIR TR VONENCE  sovioE Uk SERITEURSEE

=40 ¥
AMORE oy mEH  (mgke (%)  RSD, (%) RSDy (%) ol
TINT 7T 7oA 8 2 120 77.9 10 12 1.5
- EE MR (E—RBREIC X DR e 20 mg/kg

- B H TR (R —RBREIC X D) AR 6 mg/kg
(BE) ya~v N7F L4

0 2 4 &6 13 10
340578, 43

BHER (JYRY—FELT100 ng/mL) Y AT LTS LA

733 BV UT I BRBEOT A7 a~w NI T 7LD RERSHTE
Ok B,

74 ARV F—F B-AFNLARAT 4 =aFa b F o BERN-TEF LT ILERS R—

NE&ETe, )
741 GV UT I OBMBEIOKIS s a~ N7 T T T ARV BRI X BRI
AL

BIHSITXL D,

742 TNKRTR— B ROEORWOWRE Y v~ 7T 7 % 27 KB R HTE
(2 & % IR RE oy AT 1
3241285,

743 HVUT I )BREEKOT A7 a~w NI T 70X DHRERSITE
Emo2Eil1Ick A,

75 L VRIUALAFIL
75.1 BIEOHT A7 a~ 7T T EEGHEHIL D —FoNTiE
B3R LK A,

76 rwaFTrT=r

761 AIF TR IruFr=vr V)T T7TURPFT A NFY LAORRIK
vua~ h7Z 78T DAVE RSN X B RIS Tk
H3IM 1712k D,

180



77 rud =TV
71.1 kv~ 7T 7k
A HEOHEHE

VA=A ARG - ¥ 3 /a7 =7V [CyHsCLNy) 20mg % 0.01 mg OHT
FTEY, TOHEEATHEL, 100mL OEET7 I 23l AR, T F=FU L
EMZTENPL, RIERETTEF=NIVENMA T T 20TV O
iz -+ s (o IlmL 12, 7u7=r75720L2 0T 02mg 2aAHT
%o ) o

BRI LT, S¥ERKEO #2788 =MV LV TIEMEICAHRL, 1 mL FI
J7anN 7y T7TVrELT002~l ng 58T HHEAOI a7 T VU RERERR
T 2,

B & =3

fh o oWkl 5.0 g 2 0.001 ¢ DFHFETEDY ., TOHMEA &L, 200 mL
O =7 T A2 Al, K 15mL ZMxTEL, 30 ofHEFER,. L7k
k50 mL 200 A, 30 MR 0 IRETHiH 9 %,

200mL OB —H—% 7 7S —F} O TICES, Kz A# (SFEB) TH5I
A LT, oD =M7 7 AR ORI ZIERT & F> 50mL THE L, FERIC
W5l Al L, AikEREECT 23 ENAR & T 5,

B oW RENRREH O UOET U U ARK (5 wiv%) 150 mL KO~
¥ 50 mL & A4L72 500 mL O3k A ZIZ, 5 oL <RV IEE %
FrE L. KE (FE) % 500 mL O3 kE}F BIZ AL, ~FH @ (BE) &=
7T A2 AND, ~FH 2 50 mL ZoWKEF B 12, FECHICRY EE
TBRERE L, ~X VY UBELEO AT T A alHFbED, ~F Y UE RO
fg F U A (EK) THAKL, 300 mL ORTET 7 AR AETHiB L
e, KO=AT7 T A aROAMENARDEO~FH o THE L, TIRELEDS
WMEBLTARERDLED, A% 40 °C UL FOKB TIEE A CHET 5 £ TH
JEVEHG L=, BHEH AL %o CHIET 5,

vrua~dYhr—T7% b (743) S5mL ZIEMEICINZ TR AR L, AV
T T 4 H— (FLEROSum L) TAL., B 7 LA T I 2 3 BHAR
L5,

717 LB T BRI 2.0 mL 2 ViRiE s v~ N7 T ZIZIHEAL, /R T
TN T 2% 100mL DR TIET T AL, 40°C LLFOKIBET
& A CHEET D E TRUTIRMG L2, BT A% %> CHRET S,

~X 5 mL B EMICINZ TEREMARED L, 77 H0LE 13 2 30EHE
e+ 5,

TNRG T~ N7 T 7 40—

BT A AFLUVES ANV U EARS T A (N 20 mm,
£ & 300 mm, RIfE 15 pm)

H—RKBTh: AFLo 2RO UoHESER DT T A (N 20 mm.,
£ & 100 mm, RIfE 15 pm)
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= B W vrZu~nt¥r—7%r (743)

i ;5 mL/min

5y HU 4y : 80~110 mL
BT LB BRI AB~Y IR AI =BT A (910 mg) T AEAFH L5
mL THEHFT 5,

AR Z I =B T LA, ZOI =T L0 ) F— "—NOKED 0.5mL
WCETHIE TS, BEBHARKRDOA> TWiERTIE T I 2 a2 ~%Y 2 5mL
THH L, WA I =07 22z, RSB SE S, 50 mL ORI T A
AXI=HTLDOTICEE, ~FH U —Fg-F/L (19+1) 15mLEZI=F7F A
Mz Trm7 =207V EE 5, BH%E 40 CULTOKBTIZE AL
HE[E 9 2 £ CRUEIRME L7ct, BRI A2 ko THET D,

T r=RMUV2mL ZIEMICINZ TEREMZEP L, AT T T 4 0H—
(FLE2 0.5 um BAF) TAMWL, Wik v~ N7 7 ¢ —2fie3 23BN & &
Do

WBikrsa~ 777 40— BBEHRREOE 7 07 =07 ¥ UBEERS 20 uL &K
Koo~ 777 ZFEAL, Zu~v 7705155,
HERM Bl

fro & RAMEOREEE RIHAE (MEEE © 267 nm)
BT L ATITINT I Y BT T A (WA 4mm, K&

250 mm, kit 5 pum) 2
%o OB W T7ER=BRYUL—K (3+1)
b # : 1.0 mL/min
BT LAEIRSE 40 °C
at B Bonfrsa~ N7 7 A0 bE—7E 3 NTEEZ RO TRERZE
L, REthos7e 7207 BERET 5,
£ 1 Sep-Pak Plus Florisil Cartridge (Waters ) (2@ 72K ED Y P — \— %
fELIEbDOXUI I ERFED S D
2 Wakosil I1 5CI8HG (& L7 A /L AFEHMEER) Xz L FR%EDH D
(2B) HEANY T —va v
« WINENN SR K OV U FS BE
TN

IENE S = SRy i) 3

OB O R E (meke) HIR L (%) RSD, (%)
% 55 A B B A A R 0.1 3 91.7 2.7
0.5 3 87.7 4.6
1 3 91.0 7.7
A A A IR R B A R 0.1 3 96.0 42
0.5 3 91.3 2.8
1 3 91.3 2.5
TIT 7T 7oA 0.1 3 95.0 3.6
0.5 3 95.3 7.7
1 3 94.0 4.6




- S FaE FHE RIMEREE MR ser Uk ST
2 N #
ABRORE  gaow BE%  (mgkg (%) RSD, (%) RSDg (%)

HorRat

EJZf%ﬁT RS it 6 0 0.5 90.9 3.8 5.2 0.29

B R (R BREIC X 2 HR) Bl AR 0.025 mg/kg, W AR L

0.05 mg/kg
(%) Z7u~ 77 L0
|

|
_,mjt

1®=F3 ﬂﬁF'ELf’
AmaEs (BEefABIc/O07z>Fo2ELTO0.5 mgkg HHBERM)
NHYOT KT S LA

gl

10

78 Ju~7x /TR
781 =F TR —NZOMDRIEDOWERE I v~ NTT T8 T AREEGHTEHT
[ IRF 53 AT 123
FIM 1912k D,

79 /v 7= Fa—)

791 =FTFu— LEFOMDOEEDKAKI a~ NI T TR T ARV ESHENCL D

[RIIRE 57 BT 5
B3I 191K D,

80  m )L X — LT AF )L
80.1 BEDOIT A~ NI T 7T EHEESWEHI XD —F ok
B3I 1LITX D,

81 Z s (cis-7 a7 v kX trans-7 2 )VT )
81.1 EHEMoOH A u~ 7T 7 EBSWFHICE D —FoMriE
Ik D,

812 AMEHZZNOEET I RZREIEKOHT A7 a~ 7T 71255 ZEDHTE

F2HIZIZL B,
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82 s marvrrsly
82.1 HARZu~ 7T 7k
A HEDHR R
sue s ) U AERER 7 aA s Uy [CCLNO,) FEUER™ ! 2 HE R & LT
AW (o 1mLix, 7o sl oz imgaad 5, ) .
EAICEE LT, BEEFEK O —HE2~F 4 CEMICHRL, 1 mL FizrmL
B LT0025~ug #8087 58807 anre s ) R AR 5,
B = =
fh i IINTEREE 10~20 g 2 0.01 g DHTE TEY . TOHMEAETLHFL, 1L O
F oy s A=V RBIEBM 7 I A3l AND, DT T A3TAT 2500 mL,
HRR 10 mL, >V 2 B e O 0 20 mL 2Nz 72, ZRBEIEEICHER L,
IRRZRBE LT/ an e s ) vk Ui LE%imd %,
REEIEBEO N7 v THNOKERRE L, K2 10mL THEVE N Z i L2,
XY U E 20mL ORBRE IZ)RAMTHAEL, WA~ T 70—k

TLORBHRIE & T 5,
A< 777 4— WBEELOE 7 mLv e s ) oRERERS 1 ul 20 A

rmav 7T 7IZEAL, 7~ N T LGS,
HERM Bl
i s # o BRI R
7 7 LA Ry T V=T A (R =F Lo s a
—/v (518 20,0000 =2—7 1> 7, NE032mm, k&
X 30m, FEE 0.5 um) *3
%+ U ¥ — A A :He (2.0 mL/min)
AA T T 7 I A Ny (50 mL/min)
AOoBEH AN B ATy RLA (605s)
FRORE N R ;200 °C
A7 LR EE:50°C (5 min fRFF) — HR 10 °C/min— 200 °C (10 min
(ESS))
Mo %% IR O 280°C
R Bohse~v NI ANDLE - EEERD TREMREER L, &)
oz s ) o ERET S,
I 1 KERBRARE (Vi) (BE7AVARonHEER) XiToh s
%D H O
2 EHEEKIL Z~FH 2 200mL TRV EEEREFLZL O,
3 DB-WAX (Agilent Technologies ) XX Z i L [A%EDH D
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(BE) DHEN)T—va v
* BMEN R K OVl Uk

T 5 W E . WINENT R MO UK B
SRk iR (mg/kg) HR L (%) RSD, (%)
ik %5 £7 B B A £ sk 0.125 3 94.3 8.0
0.25 3 100 45
0.5 3 99.7 47
W AE E Bl A i e 0.125 3 100 10
0.25 3 103 45
0.5 3 102 9.3
A A 4 IR E A A R Rk 0.125 3 96.7 2.4
0.25 3 99.3 7.6
0.5 3 102 7.2
TILTFIT T 0.125 3 98.0 13
0.25 3 106 5.0
0.5 3 106 43
- R FAER

HRE I WRINMLE MBI  segex e SERIFEEUEE

= %
AMOME paos =% (mgke) (%)  RSD, (%) RSDe (%) oA
TS IR A R 7 0 0.25 9.1 2.9 49 025
s EE TR (B—R B=I1C X 5ER) Bl A b 0.025 mg/kg, Bz B A

0.05 mg/kg
(%) 7a~ 77 L4

|ino ! . e -
!
!—1_1—'""-—|‘,—-ri~—.u.'h_,_~,_...-n,-\_i J LA
I T | | — - 1 L |
1] 5 10 15 20 25 30 35
#3309,

AmeEE (BEefARizoolESY 1) ELTO0.25 mgkg HEUERM)
NH/AT TS L

83 rm /Lt UkA
83.1 BIEpHT A u~ 7T 7T EHESTENC L D —FoiE
EA3Ei1ICk A,

832 AWV UHRBEIOHF A u~ NI T I L DHREHISIE (D 1)
H2HEI 412X D,

84 7 /LB YRAAFIL

4.1 BIEOT A~ NI T 7T EHEESWEHI XD —FoiiE
B3R LK A,
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842 HHE) UREIKDOH A7 u~ N T 7K DHZREHSTE (FD1)
W24z B,

843 Z7BAEBVRAZAFILEONEY IRAAFINVOHT A o~ N7 T 72K 25 I[EKE
M
H3M25 Ik B,

85 /v 7 =+
85.1 BEIRDON A7 v~ NTT7 7EHESITFICL D —F ok
B3I LITX D,

86 Z LTz EUERA (/a7 rRA (ERK) ROVZ a7 = Bk A
(Z 1K) )
86.1 EIHDOH A v~ N7T7 7EHEBELSHFHTE D —F ik
W3 1ICk D,

86.2 AW VREBIOH A~ N T 7L BRMHEISNE (2D 1)
o4l LB,

87 )L T7)NT Rna
87.1 WK 7o~ 77 7k
A EHEOCHH

1) Zu)LI7nT Aa fEYER 7 a7 )T Aa L [CypHoClFsN3Os) 20 mg %
0.01 mg DHTE TEY | ZOEEAZFTLEL., 100 mL OB EARET T X 2T A,
TEF=FIAZMATENL, BEITERETTE = VEZMA T BT
NT Aw AEREFIR 2T D (2O 1ImLiX, Z7eL7 L7 Xnre LT0.2
mg ZEHT D, ) .

ERICE LT, 777 Xe AEREFERO —H%Z2 7 & h= K UL TEMIZ
FWRL, ImLPZ7ar7LT7 Auarb LT0l2pg 2 el T 28807 0L
TNT An R B T D,

2y TAW~Y T XY A BT AW~ 72T N Rt 149~250 pm (100~60
Awia) ) Bl 130°C T 16 BEfEERT 5,
B & =3
o SWrEkE 5.0 g &2 0.001 g DHTETEY . TOEEAFE L. 200 mL
DA =TT A AN, VTTFLE ReFxy bz 01g KOUK SmL &
Mz, 30 M#rE%. BT h=1F U/l 100mL 20z, 30 5 FHE VB Chl
Hd 2%, 200mL DEET T Aa%27 7Kt FIcES, ks A% (5
B) TWHBIAMWM LI, EO=AT7 7 AaRUEKIZIART & b= U/ 50 mL
T L. RERICHKBI AT 5, BICEAR 7 T A aDERETTE =) L E
M. ZOH 100 mL % 300 mL D723 7 7 A 22 AdL, 40 °C LLF DK Tl
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&N ERET D E TIRERMET 5, FREWICHEAT MU U AEFIAERK 20 mL &0
R N T LAE T HRBER & T 5,

AT LT RENREE SN A Yo+ T A (20 mL RFER) T2 AR,
S5OMEET S, 300mLORTET FZ A% 07 L0 FIZES, B EHAKRD A -
TWERTIBET I A az2 s 7 a~FH 2 25ml 95T 4 B L, ik ZER
TAIMA ., WEAFETAFDO FIHIZETL2E TR EFLTZ mL 70T A %k
WHEED, Bl Za~x$ o 50mL 20 7 MM CRERICIEH S® S, &
Hiiz 40 °C LT OKIRTIZ & A CH[E T 2 £ THILERME L 728, ERT A L%
> THEET 5,

XY =T N (9+1) SmL 2 TEEWEEN L, 7 D02t
TOREHEK LT D,

717 LALERIL WiEEET RY U A (MEK) Sg (45~55g)  TABY TR TLS
g (45~55¢g) ROWiEET FU 7 A (EK) 5g (45~55¢g) H2FxnEh~xHr
=7 Ry (9+]) BB ST TH T LE (N 15 mm) ICHAERGE LiAA, i
MIETARO ESE D 3mm OFSICET L E TR EE, 17 22885,

RENA & 7 7 DA, BREHRIRD AN > TW T 7 T A az~FHh o —
T Rr (9+1) S5mL$OT2EWES L, WKZNEKR D 7 AT, K296 T
AFID ESE S 3 mm OFSICET D ETHRHSES, Ble~ndHhr—7T& b
(9+1) 35 mL &5 7 AIMA THEF L72%, 200 mL ORTTET T A2z h T A
DFICEE, ~FHho =7 (743) 100mL 207 MM TrZ a7 v7
Aa W ST 5, BWHIKEZ 40 °C L FOKBTIEZE A LT 5 £ TRIER
ML, BET A %> THET 5,

~EY -V F LT —F (1743) 3mL 2 M2 CTHEREMEEN L, BT A
JLER T3 BRI & T 5,

AZLME M I BTNV I=HT A (690 mg) P EAFHL VT LT —
7 (17+3) 10 mL T 5,

MBI Z X =0 7 DA, BBHERKDO A> TWe T T 7 XA az~Fi
v—yxzF )Lz —F (1743) 3 mL TOT 2 mEE L., LKA IERI =0T A
Wz, MHEES, 50mLDORTIE T T A2 I =0T L0 FICEE, ~FH
V=V FNAE—T (743) 10mL ZI=A T ALIIMATIZ a7 Ly u s
IR S, I E 40 °C LT OKIB Tl & A EHET 25 F CHRUERME L 721,
WHEHN A& ko CHET D,

T h=hU 25 mL ZIEMICINZTEEMERN L, AVT T T 404
— (L2 05 um LLF) TABL, k7o~ hr T 7 4 — i3 25 08HANR &
T 5,

Wikra~ 777 0— REHRERKE QK7 oL 70T A a U FERERR A 20 ulL %
WK e~ N7 7IZFEAL, 70~ N7 05155,

WIESME fl

B #R o BANOOLE RS (&K 0 260 nm)
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T A F I ETIATINMME Y AN T A (NER46mm, KBS
250 mm, Fifg 5 pum) 4
wWOBE W T R=RU =K (4+1)
i # : 1 mL/min
i A Bohizra~ 7T A0 E—7 & S TmfE % R TR Eft & (E
L., Rty Xu s BREHT S,
E 1 7r U2 (Floridin ) XiZZh & RFED LD
2 Chem Elut (Agilent Technologies ) X|XZH L RI%ED H D
3 Sep-Pak Plus Silica Cartridge (Waters #) [T 472 K& D U — \—ZHfE
L7ZZbDOXITZINERIEDE D
4 Mightysil RP18 (BARLFH) X T L AED S D
(%) HEAN) T —va v
< IINENN R K OV U RS BE

e ; WNRE WONENR SR ok UKS
AE O R A (mek) MR L (%) RSD, (%)
J% FH B & fid e 0.2 3 88.3 19
1 3 92.7 2.5
2 3 95.7 47
TILTFNT 7 0.2 3 78.7 4.1
1 3 79.0 11
2 3 86.0 8.1
e 0.2 3 91.3 1.3
1 3 83.7 10
2 3 82.7 6.7
- JL[R]) FBR

e . Fahad EHR ORINEE WONENGE  siEeR Uk SHESUEE
oW G| e e

AROIR oy man (mg/kg) (%)  RSD, (%) RSDg (%)
K B2 & Akt 7 0 1 87.7 2.3 4.1 0.25

(%) Z7u~ s7 T L)

HorRat

|
¥
&
0 5 10 15
1450508, 53

HwmaEE (EEEBC/ L)L T7AA2ELTO0.2 mgkg HHEEFHM)
nyav +g5 A

88 )77y A
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88.1 EIkZ v~ 7T 78T ARG BNTEHE
(it A FaPH - k)
A HREOCHR
1) Zwunrrno7y MEAER sua)nrnu 7y [(CeH,RCINO,) 20 mg % 0.01



mg OHTE TERY ., TOHMEETLEL, 100 mL D2ET T ZA3Z A, 7 hv

EMZTEWMNL, BIERECTT 2T rarre 7y AMERERKZH
B2 (O ImLiZ, Z7aAr7rn 77y LT02mg2adT 5, ) o

FAICEER L C, EEFERO a2 A ¥ /) — VL CEMRICHIRL, 1 mL HiZ7 o
nN7ma 77 hELT 1~100 ng #E50T2HAEO 7 mLr a7 7 MERER & 5
T 5,

2) 0.5 mol/L U > Pk @R U UBgkFE Y 7L 527 g (52.65~52.74 g) KO
ULl KFEAY 7 AL302g (30.15~3024g) & - TKS00mL (ZIEH L, /Kiig
BBV T 2EHE (1 mol/L) XXV B8 (1+10) ZHWT pH % 7.0 ITF#E L7=1%.
HIZAKZMZTIL T 5,

B & =3

fh B oWkl 10 g 2 0.01 g OMFTETEY ., TOEMEETHE L, 200 mL O
e =7 7 A3z Af, K 15SmL 2%, 30 ofEFE%R, BT =KV
L 100mL Z A0 %, 30 RV IR CTHItH 3 %5, 200mL OR®ET 7 XA ax 7 75
—IOTICEE, MbiEE A’ (5 FEB) TRIIABLE®R, o =MA7 T A
AR OESEIERTZ F=F Y /L50mL THE L., FEEICES A8 5, HiC,
SR IAADERETT® b= M) AEMA, RRSEIHES 23BN & 9
Do

R 57 I AREHAR 20 mL 2, 5202 CdiffbkFT MU 7 A 10 g (9.5~104 g) MK
0.5 mol/L U > R K 20 mL % A7 100 mL ORI HIEMIZMZ, 10
SRV IBE T %EFET D, KE (THE) 2% <. 7 r=rIvE (LB %
100 mL @ =7 7 XA 2 |Z A, EEOmEFT Y v LA (fEK) THAKL, 100
mL ORTET7 T A2ZAH (5 i B) TAHRT D, ko= fA7T7AazbED
T R=BMULTHEEFL, BRELEOAMEZBEBL TCAREGDLDEY D, A%
40 °C AT ORI TITE A CHET D £ CHIEREME L, ER T A% %> THET
Lo NEYL 2mL B CEEMERN L, BT NUEICHT 230EHAR & 5
Al

VRN 757774 MO —Ry,/ F LT I-N-Ta )by
UBZVFEE I =57 & (500 mg/500 mg) ' %7 b2 10 mL L OANFH 2 10
mL CIEREFT 5, SN Z X =5 7 DAL, RIE DT TAH O EiGIc E
THETIHRFESED, REHRKDO A TWERTIE Y T 2AaZz~FH L 5mL T
DT2MYEF L, TRIRZIAR I =5 7 22z, FERICHHE S5,

50mL DR T T TR I=TLDOFICES, ~FHho =T (4+1)
ISmLZI=FT7 ANz, Zurre7y hz2RHSE5,

WK % 40 °C LN ORI Tl & A ERLE 3 2 £ TRUERME L72%., ER T A
ko CHET 5, A¥ /7 —/v 1 mL ZIEMICMZ THEREMZENL, AT Z
VT4 NH— (LR 045 um LA F) TABL, kI v~ NI T X T AE
BN RN K 2 E AT 250K & 3%,

BRI v~ s 777807 MRVEESHFHZ L 2HE  HEHARK & 7 v L
07y MEWERS S uL BRIk v~ 7T 7 X o7 ARVE R HTRHCIEA L,
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BIRSSHH 7 n~ 7T L&D,
(k7 m~ ~7Z 7#)

Vil Z LTI BTFIN A IS T N (NEE2.0
mm, £ & 150 mm, Kifg 3 um) -2
b Al W . 2 mmol/L BElE T o & = 7 AYANHZ —2 mmol/L FEfE T

YEZULGHAL ) =R (7+3) (0.2 min R
) — 12.5min— (1+19) (2.5 min ££FF) —
2min— (7+3) (12 min &)
# : 0.2 mL/min
7 A HE R 40°C
(% v 7 LAV B AT ?)

5 H % ¢ DU EE AR B AT R
A4 A v Ak E:xL I AT L—AFMAkE (EA 4T —
K)

A4 A v R IE E:120°C
FYNN_R—3 g H AN, (700 L/h, 350 °C)

v 7 U —%E:30kV
= — v H  Z:N, (50L/h)
2 — v &\ E:TFTROEEDY

= ) ¥ g v H A:Ar (0.25mL/min)
aYTa R FX— TEROEBY

T =X — A F v FTROEED

# rsunrra7y AORESME

FUh—H— TaX g T - EP I EN
BT G EE wre TERMWBE T mase
(m/z) (m/z) (m/z) (eV)
] 172 10
gua)pryary A 214 20 _—
— 154 20
B B SO S 7 o~ N7 7 A0 b E—7 I XIE S 2 RD

T ﬁ%%?a?f”ﬁﬁkb\ et rs7errye Ty AEEZEHT D,

7 1 InertSep GC/PSA (YV—=x ¥ A = 2M) YiZonEFRE%EDELD
2 Capcell Pak CISMG II (K[lx V¥ —##) XiZZh ERED LD
3 ACQUITY TQD (Waters ) (2 X 2 Z4:51
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(B%8) GIEN) T —var
* BB R K OVl LR

e ; WINRE . INEI SR R U RE
5} > E ,\u
AR ORES (mg/kg) R L (%) RSD, (%)
% A A kR 0.008 5 94.2 14
0.4 5 94.7 47
FHFIKE R SRR 0.008 5 104 49
0.2 5 93.0 5.3
KFE 0.008 5 95.4 44
0.04 5 95.6 3.3
INE 0.008 5 85.2 8.5
0.02 5 96.0 2.9
Eo9BAZL 0.008 5 91.8 8.0
0.05 5 95.7 0.7
F: [ R
- ; Hrhat AR VRINJEEE  FNENLER  spder URg SR EEURSEE
= N ¥
ABOME gy s (mgke) (%) RSD, (%) RSDg (%) O
6 7 P B e 12 1 0.06 84.3 4.1 16 0.73
LA AR R A Ak 12 1 0.02 75.3 7.3 33 1.5
ZIE 11 2 0.15 83.1 7.2 8.7 0.39
N 13 0 0.008 87.0 6.4 33 1.5
N2 12 1 0.04 78.5 5.0 13 0.57
k5%% L 13 0 0.08 85.3 55 23 1.0
BTFR (H—RBR=IC X DR EFH 0.008 mg/kg
mMF@( — BRI & DR B 0.003 mg/kg
(%) 7o~ b7 7 L4
A B
= o
. B |
m LThLH S
% pli i im; 0 |
- . N sam
- il
I!ﬁ £V | ﬁ L I
--5 7 9 11 13 15 5 7 09 11 13 15
(RIS {RITEHEL

BERRVAFMEHDOIOT T T L
A YR (a7 a7 758 LT 8ng/mL)
B: @ik (L9 8AZ LIz uF a7 7 e LT 0.008 mgkg FH24 &R

882 B pH A/ u~ NI TEBOWEIC L 5 —FoiE
B3R LK A,

883 7o Zu—), TVARY L, JunrryarZyrh, r/aTg oA N0

— VDA a~ 7T 71285 %000 1E
H2Ei 6l XD,
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89 /)Rl —h

89.1

89.2

89.3

1)

2)

i

BIDOHT R o~ T T T7EEOITFHIC LD —FohTiE
EIE 1L B,

HHIEEDZ L OEET 2 RRERDOH R 7~ 7T 71255 RSN
B2EI 3L D,

A7 v~ ~7 7 7k
A HEOHH

Ja_ YL — ERE 7Y b—hk [CieHiuCl205) 10 mg %
0.0l mg DHTETED, ZOKMEEFELL, 100 mL OB ET T A 2T AL,
224-FUAFARUEZ =T by (4+41) ZMZTENL, BICEHEE T
224-F U AXAF AR B =T by (441) ZMMzTrruaXr P L— MMERER
a5 (Zof 1mL (X, Zua_rPL—hE LT 0lmg 2847
%o ) o

ERICER LT, BEHEFKDO —%Z 224-F Y AF AR H =T b (4+1)
TIEMEICAR L, 1 mL PICZ7al_oPLb—hELTO01~2 pg ZE5HT 5HUE
D7 BN Y L— NMERER AR D,

TAW~ TR T A BT AW~ 73U N (Rt 149~250 pm (100~60
Awra) ) BUE 130 °C TS5 REME L, Bk, 5 viweM Y EoKkE Nz T
BAL, —KMEFET L (BEHRRICRES S, )

B & =3

H SHTEEE 10 g 2 0.01 g DHTETEY . TOHEZFTH L, 200 mL O
e =M 7 7 A3l AN, K30mL M2 L, 30 oREEER, FIZ7& R
= kU 70 mL 2%, 30 MRV IEE TS, 200mL 0&BE 7T A a%
77—} TFICE S, MR E AR (5 B) TRSIAWLEE, Lo =M
T AaAROESEIERT® F= MU L—K (743) 50 mL THEEH L. FEEICK
FlABT 5, BIZ7E =MV =K (7T43) 22ET7 7 A3 DERETMZ,
R 23 EhRIR &35,

Ui p:) ABEHANZ 100 mL 2 5 50 CotafbF R U o7 A8 (5 w/v%) 250 mL

K OA~FH 2 50mL & AdL7z 500 mL O3k A ISz 5, 3ikiRFA % 557
FE L IRV IBEE-%#HEL, KE (THE) % 500 mL O3#iRK}F B IZ AL, ~
X ofE (B@) #200mL O =475 A3 AND, ~FH > 50 mL %51
ABITIMA, BERONCIRVIBEEEHREL, ~F U EE2E0=A7 7 2allsh
PEL, ~FHUEAEEOMEST MY vA (fEK) THAL. 300 mL O727
K77 Al AMTAB LR, D =MA7 7 2 a kROARENERD BED~
XU T L, Rz oA AREE L CAREGDY D, A% 40 °C LLF O
KBTI E A EHEMET 2k TRIERM L2k, ER T ALk THRET 2,

W Z~F Y30 mL T 100 mL O43ERF CIZB L, Eic7rkEh=RrU L
=7k (100+1) 30mLZMMR %, BKKEFCESHMML IRV IBE - HBEHE L.



T hr=rUE (FE) % 200 mL O53EE} D ICAND, BikiR}F ClzT &
F=hRUL—7K (100+1) 30 mL ZMNx ., FERICEIEL, 7B b= U VEEZ S
WIR=F DMz %, miEiwF DIc~FH 2 30 mL 2%, 5 oMEL<IEYIR
BEgEFHFE L, 72 =MV VEZ 300 mL ORTE 7 7 22l And, 7Tk b
= NUJNWEZ 40 °C LLFOKIBTIZ L A ERLET 5 F TRUEIEM L7k, 2% 0
Ak o CHEET %,

XYY SmL ZMMATEREWERN» L, 17 LB 23 EHEK & T 5,

77 LALER TAMR~ 72T A 10 g (9.5~10.5 g) KOWifET bV v (4EK)

2g (1.8~22¢g) ZEZNENAFTH AIREIETH 7 4% (NE 15mm) (ITNAK
T LiAF, ENFTETAFIO LS s 3 mm OF SIET L ETRESE, 7
Ll 5,

BRI 2 7 7 DT AL, REHERIRD N> CTWIeRTTE 7 T Aaz~FH 2 5
mL 57T 5 BIYEE L, PRiRZIER D 7 22N Z, RE N TARIO Lo s 3
mm OFIICETLHETHEIED, ~FHr—y=Frz—7/1 (19+1) 100
mL Z 77 MM A, FERICHRES® %, 300mL ORI T T A% BT LADF
ICEE, ~FHhr—YxzFro—7/0 (4+1) 100 mL 277 HAZMATZ v
VUL — hEBEHESE S, IWHIEE 40 °C LLTOKB TIE L A CHEET 5 £ T
JERAE Lth, BRH AL E - THET S,

224-NY AFN_X B =T M (4+1) 5 mL ZIEfECIN 2 CTEREY % V%
MWL, A~ 777 4 —ICT 2 BHAKR E T2,

HAIa< T T77 40—  RBREHARKOE 7 oLy PL— MERERS 1 ul %

5]

HA7a~<w NI 7 EAL, 7~ NI 851585,
HIES B
Fii sl 75 EiER
71 7 A EBA RSy T BT A (4% T/ 7a e
AFI—86 % AFNRYuaxthra—TF 07,
NEE 0.53 mm, £ & 30m. FEE 0.50 pm) *?2
¥+ U ¥ —#H & :He (5mL/min)
AA T w7 HA N, (60 mL/min)
WOoBE AN AT Uy LR (605s)
OB E AR B 260 °C
7 A FEE 0 60°C (1 min fr¥F) — FR 20 °C/min— 200 °C— F-fi
2 °C/min— 260 °C (2 min {%FF)
o % IR £ 300°C
B O Benre~s NI AL E— 7 E S VLA RO THRER 2 E
L, REtPo 7L — NEEREHT S,
H 1 7e UYL (Floridin ) XTI EFRZEDO LD
2 SPB-1701 (Supelco # (R7E#&T) ) XTI FEDH D
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(BE) DHEN)T—va v
* BMEN R K OVl Uk
AN

AOMEI R R LS

PRORE ek YT ) RSD, (%)
R B B B A R 0.2 3 102 5.6
1 3 93.7 6.1
2 3 84.7 5.6
T E R B A ikt 0.2 3 97.7 9.7
1 3 100 11
2 3 92.7 6.9
FE T — 0.2 3 101 6.0
1 3 94.7 4.3
2 3 92.0 13
- S [FE R
St o R Ao E|HR OWRINIEE WONENGR  siiR Uk SR ESEE HorRat

s =S (mgke) (%)  RSD, (%) RSDy (%)
R 7 L A ) 7 0 1 95.0 2.1 4.9 0.30

(%) Z7u~ 7T L)

=E0RE

{

_*LLJL‘_JL_,. .
b 20 40
{RI05RS. 4
AMEK RERAMIC/OLARLDL—+ELTI mokg L EHRM)
Py AT RIS L

90 Z/mruXnu=/)v
90.1 ARV v~ 7T 7 EESNEHE
CE T DH - Fd 8 R ARDE S OVRIK)
A HEOHEH
1) ZwanXo=)UiEREER suranuXno=)L [CiCLN,) 25 mg % 0.01 mg DHrE
TED, TOREEFTIEL, 50 mL D&Y 7 AZ AN, 7T 24 TE
N, FIZHEBRETTE M2z T rZuea¥ o UEREFEEZ#FHTS (20
WimLiEX, Zeexo=1~tLT05SmgxahmlT 5, ),
fEHICER LT, BEERIR O —# 2 ARSI CEMICAHR L, 1mL Filcrrne
A =)Lt LT0.002~02 ug 5 AT 507 an o= VIERERZHNT 5,
2) FHREEE AV ==FLr sy a— CEES18300) 1mLIZ7 & &
2T 100 mL ORI Z RS 5, FIZZ OWH 1 mL (I2~F Y > %z T 200 mL
ORI 2 S 5,
B & =3

Fh tH INTEREL 10 g 2 0.01 g OHTETEY . TOEEZTEH L, 300 mL O
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e =m7 7 2aiz Ak, Vi (1+11) 30 mL Bk 20 mL) Nz, 30 %
MFFER. FICT7 ' b 120mL CBUKIE 100 mL) Z 0%, 30 43 [HE 0 IR CHl
M35, 200mL OEET T A% 7 7O FICE s, ks A8 (55
B) TS| A L7k, oD =M7 7 2 a I ZNART & k2 50 mL THE#
L. [FERICRSIAiET 5, BICRET7 T AAOERETTE N ZMA D, 2O
% 40 mL % 200 mL D723 7 7 A 2|\ ZIEMEIZ AL, 40 °C LT OKEE THI 5 mL
FOWERMG L, 77 LB LIS 2 EhAIIR & T 5,

B35 AR T BUBMAIKIC Y UBE (1+11) 5 mL AR 7. Ak A Vvt
#7 (10 mLRFFH) ST AL, 10 0MEFET 5, 200 mL ORI 7 2=
ZHTLDOTFICES, REHAKRDODA> TWeRTET7 T Aak~FY 2 5mL T
DT 2[EWEE L, WK ENEKR S 7 K22 A4, KiEDFETAR O EEIZET 5 £ T
MEFSETrZre = Va2 HSE5, BIZAFH 2 70mL 20 7 22MZ T
FREICIAH S8, I Z 40 °C LT OKIR TIE & A EHaE T 5 £ TRIEERME L
Toth, BRI AL THET D,

vundr—7% b (4+1) 10 mL & EREICNZ TEREYEENL, A
Y77 4 F— (LR 0.5 um LLF) TAL, AT LNALER I I 5 508
WiRE T 5,

717 DRLEL T AEHAW 5.0 mL 27 WgiE 7 u~ N7 7 7ICFEAL, Z7rBa X
2=V RNEIT A4y & 100mL O/ T7 T A 255 H L, 40°C LLFOKBT
T & A ERET D FE CREIRM L%, BR80T A& ko THET 5, #EA RS
BEHEIE OB AT, ~F Y —Y2F Lo —F1 (4+1) 6 mL 22 CEEYE
WL, 7 KL T 23EHEIR & 32, KOG, AR 2 mL
ZIEMICNZ TEEMEZENL, FAZ7a~ 75 7EESHEIC L D RIEICH
THOREHEK LT D,

TRk a~w 8777 40— fi

BT A AFLUVE AR PUREAERY T A (N 20 mm,
£ & 300 mm, HifE 15 pm)

H—=RHFGLh: AF LI AR P UEASERT T 5 (FEE 20 mm,
£ & 100 mm, HifE 15 pm)

wOBE WA Y =T (4+1)

it # : 5 mL/min

5y BU E 43 2 100~130 mL

T RPN E2 GRTAB~Y 732U AI =0T 5 (910 mg) #32~FH 5
mL THiF4 5,

REHRIR Z I =5 7 DA, WES TR TAAIO FilcET 5 E Tt &5,
REHEK D N> T\ T 7 IR az~FHh o —TF Lo —7 b (4+1) 2
mL 952 C 2 [FYEH L, iR EZNER I =57 7 L2 A, WA FE TAR O EiE
ETOETHIHSED, S0mLDRTIET I A2 I =T LD FIZESEZ, ~F
o —EER =T L (9+1) 20 mL % X =4 T AT A, iRIE DT TAH O LR
ETHETHILTZrr A n = L2 RS E 5, WHKEZ 40 °C LLFOKIBT
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& A CHIET D E CRIERM L%, EFH A&k CTHET 5,
AL 2 mL 2 EMEICINZ TR AL, TR a~ 7T 7 EE&5H
FHZ X 2T 23 BHER & 35,

A7 v~ 7T 7 HBEHSIEFHT XD HE REHAR K OV 7 ma #a =)L
WA 2 L A7 v~ N7 T 7 EESHEHIEAL, BIRA A Uity m~
NS AEED,

WIESIE il

(BRI e~ ~7Z7H)

V) 7 A RMAFERX v Y — DTN %Y T ==L —
5% AFNARY) vaxHra—TF 07 W
025mm, X 30m, FEE 0.25 um) **

* ¥ U ¥ — #H A :He (1.0 mL/min)

WO 5 AN ERXTU YRR (605)

AOBFE N R 250 °C

717 A fE IR £ 80°C (1 min fRFF) — 5 20 °C/min—280 °C (10
min R FF)

(BB Eha™s)

i H o5 DU E AR B AT R

A4 A v qb E:EBrAAE ED B

A B —T7 = — A 280 °C

A4 4 v R R B 230°C

A4 A& v ft B HE:70eV

T =X — A K v EEATY m/z264, FERA AT m/z 266

a B BoONT@ERIRA A U7~ N7 T 400 E— 7 mEXIEE S 2K
HTHREMRZER L, REtPos7eaXo= L EEZHHT 5,

1 1 InertSep K-solute (V—T/)L¥ A = X8) IZHEFRIFEDOL D

2 WEEHIX 1~2 mL/min F2E &5, MBS U TG~ =Fh—/L REEHT

5

3 Sep-Pak Plus Florisil Cartridge (Waters i) (2472 E&D U ¥ — X — %

FELTEbOIEIINERIZEDOH O

4 HP-5ms (Agilent Technologies ) iXZ i L FZEDH D

5 GC7890A/5973C (Agilent Technologies $l) (2 X % it

(23) HERN) T —va v

< IINENN R e OV UK BE

s » WERE . WOME R R UAE
AROIE e PEY T ) RsD, (%)
Tild 6 B ML B R 0.0044 3 103 8.0
0.089 3 110 6.5
Bk 0.01 3 88.5 4.0
0.2 3 104 43




- S fm) RER

ap . B A RINEE WINEIN R swmweons 25 5 H B E
AR o FEEE e e F>< HorR
B BRER (mgkg) (%) RSD,(%)  RSDg (%) oriat

il 26 T L fi Ak 9 0 0.089 85.3 4.9 8.7 0.40
K 9 0 0.1 93.0 8.6 8.5 0.39
- ERE TR (B—RBR=EIC X DM B (s B AR X B EZY) 1 0.01
mg/kg
TR (B —BR=IC X 5 HER) B (FE LR EH X Ry )
0.003 mg/kg
(%) Ja~ 77 L6
A : B _
8 10 12 L-”-é-“-m-”-ﬁ
ER=TET LR {F3505RR 3

BERRUAMEAROIOT LTS L
A EHER (/7merZr =Lt LT 50ng/mL)
B : WnakE (FessBEHEEHZ 7 m e Z o= L & LT 0.089 mg/kg FA34 BN

91 b7z 7H#AX
91.1 Mfb7 =2 TH AR N AR F o OH AT a~ b7 T 712 L5 RESITE
H3Ei261Ck 5,

2 vIrFrvy

921 TARNI, TFVURERTaA N COWREKI e~ 7T 7 EESHTEHC
I 2[RI HTvE
B3I 141X D,

9022 VTFTFPURRIIa T ENDOH AT aw 75 72X B REESHTE
3271k B,

93 Yury
93.1 K7 v~ ~7 7 7 EHEESEHE
A HEOHH
TUn o AEUERR vunry [CHCLN,O) 25mg % 0.0l mg DHTETEYD, £D
BiEAZZsE L, 50 mL D& 77 2A2lC AN, TR 22 THENL, B
METTE M ZMZATYY R VEEFRKREZFHET S (Z0O# 1 mL X, YvunR
YELTOSmg 2 EHT D, ) o
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RAICE L C, ERFHRO %2 A X /) — LV CTIERICHIRL, 1 mL oYy

2l LT00lMug 2308 T ABAOY T a EERZ T 5,

B & =
H

1) AR ATREN10g 2 0.0l g DFTE TRV, O AZFEHE L, 200 mL
DOIFE =7 T AT A, K 30mL ZA0Z, 30 SEEER, BicTE R
100 mL Z /%, 60 43R VB CTHIE 2, 200mL O RET 7 Xaz7 7 F
—FOTICE S, s A (5 B B) TWEIART S, KO =MAT7 TR
AROFREZIEART & F o 50mL THEE L., FERICKSIAE L, BiceEr 7
AaDEMETT® b EMAD, ZDHK 20 mL % 100 mL ORI T T A2
[CIEFEIC AN, 40°C LT ORI T3mL LA FE CTRIERME L., &7 DT I
3 5 BHRIK & T 5,

2) = OfthofE g IHTRREN10g 2 0.0l g DT ETED . TOEMEAEFTLEL .
200 mL O =47 7 A2 AfL, K 15 mL #1x, 30 pfEsEk, BT
£ h2100mL 2%, 60 43[RV IEE T 9%, 300mL 07237 7 A2
77 F—RIOTFICES, Mtz A% (5 B) TRSIAE L%, ko
AT TAAROESEIERT b 50mL THE L, FEICERS] AiET 5,
A% 40 CCLL T ORI TIS mL UL FE TRIERM L, 77 2B T35
HEHAR & T 5,

717 NALER 1 BRI AL R U oA 5g (4.5~5.4g, EEHCEIEIK 10mL O

AT RU D ASe) ZMAx, ZhEZHAMT A Y L0725 (20mL fRFFH) *
N2, 5 EFRET 5, 300 mL ORI T 7 A ax2 T LD FICES, wk
WD N> TNV T 7 T Aaz~FH > SmL 35T 3 [|¥E L, Rz IA
WA T B AZ, WEHPFETARO ESRICETHETI L, Yuarz2EHs
5, BIZ, ~FHV 85 mL 25T LIz CRBICEAEE S8, IWHIK % 40 °C
UFOKBTIEE A CHET 5 E CTHIERNE L%, ERT ALk THET 2,

vruan~ndtr—7% b (4+1) 10 mL & EREICNZ TEREDEZIENL, =
D% 10 mL O HAem DIREEE 12 AL, 1,000xg T 5 e DBt L7-%. EE
BWEA LT T T 40— (FLEE 05 um LLF) TAIM L, 77 A4LEE 11 it
TOREHRIK LT D,

BT LALER T AEHAIK 4 mL (FEEX 2 mL) 27 W&k v~ N7 7 7I2E

AL, YounrRNEHT 584 % 50 mL ORTIET I 222458 L, 40 °C UAF
DKW TIE L A EHEMET 2 F TRIERM L2k, ER1 T ALk THRET 2,
AFP 10 mL 2 CEEMEZR L, B 7 LA I3 2 50EHR R &
T 5,
TNRG T~ N7 T 7 40—
BT A AFLUVE AR UHESERS T A (N 20 mm,
£ & 300 mm, RIfE 15 pm)
H—RKHFGLh: AF LI AROPUHEESER T T A (N 20 mm,
R & 100 mm, HKifE 15 pm)



w OBt v ua~xYr—TE R (4+1)
it # : 5 mL/min
4y B M 43 : 90~110 mL

BT LB AT AB~Y 72U AI =T 5 (910 mg) F2E2~FHL S
mL THET 5, REHAKZ I =8 7 M A, WWES T TAKIO EiEIcET S
FTHHSESD, S0mLORTHT T A% D7 2O FICES, REHRIERDOA -
TWERTIBE T I A azz~XxY o =T b (17+43) 2 mL 5T 3 [EPE&E L.
W ZNER I =T MMz, Yo ra2RHEEs, FliZ, ~FHr—7%
Y (1743) 19mL % =77 Al x, RRICEHSE S,

W Z 40 °C LT OKIR TIE & A CHEET 2 £ TRULRME L 72 %, EHR1 T X
EEo CHBESED, A% /=)L 2ml ZEMICINZ CTHEREMER» L., KiKks
n~ h7 7 7EESHFHC L DB 2FEHEK & T 5,

ik v~ N7 7 7EESITFHC L 2 HE AEHAR K OV Y U 1 URETERR A 2
wL Rk v~ N7 7EESWEHIEAL, BIRA ARl Z7 e~ 7T A
w135,

WIESME

(k7 m~ 275 7i)

7 7 LA T BTN I Y TV H T A (RER 2.1
mm, £ & 150 mm, Ki£E 5 um) 3
T e W : 2mmol/L Hife T B = U AR — A X/ — )L
(7+13)
i ;0.2 mL/min
77 A R O 40°C
(B EOHTEHRTY)
Fii i 5 DU ERRE & pT R
A v ok Hrxzv s haATr—A 44k (BSD &k (EA A4V %E
—R)
X7 7 A% —HA:Ny (1.5 L/min)
t— 7 vy Z7EE 200 °C
C D L & JE:25°C
T =X — A A 2 m/z233 53
al B BonlBRA A vt 7~ N7 Aa0bE— 7 EI X IdHMEE

ROTHRERZIER L, REPoYorrBe2RHET 5,

o1

Chem Elut (Agilent Technologies ) XX Z i & RZEDEH D

2 Sep-Pak Plus Florisil Cartridge (Waters ) (242 F&ED U — " — %1l
ELZbOXIINERZEDO LD
3 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) 1T Z L& [A%ED b

D

4 LCMS-2010EV (SaERERTEY) 1T X 5 5041
5 FAT7TADBBIZHOWTIE, m/z235 TERET S,
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(BE) WA~ T—va v
 BMEN R K OVl Uk

s ; IR . WNEE o UG
RO (mgkg) TEL () RSD, (%)
TaA7—BE% M AEA R 0.01 3 93.3 6.2
0.02 3 95.0 2.6
0.2 3 84.8 6.9
PR LA i et 0.01 3 95.0 5.3
0.02 3 95.8 5.4
0.2 3 88.0 4.2
LAl 0.01 3 93.3 3.1
0.02 3 94.2 3.1
0.2 3 96.6 22
R AR 0.2 3 90.0 5.6
0.4 3 97.5 2.6
4 3 97.2 1.0
FA T FGAA T — 0.2 3 95.0 3.1
0.4 3 99.2 1.5
1 3 90.3 5.5
2 3 98.3 7.8
- R FAER

HahEk  FHE OWMREE RMEIICE sz Uk SEREER

Sl ¥
AROIE gooy mE8  (mgke) (%) RSD, (%) RSDy (%) oRa
Tl 75 PG A 7 0 0.05 92.3 4.7 12 0.53
EobAZL 7 0 0.05 86.9 3.3 12 0.54
Z A FERL 7 0 4 91.0 2.6 8.3 0.63
- EE TR (B BREICLDHER) B 0.01 mg/kg (FZHCE 0.2 mg/kg)
B TRR (R BR=EIC L DR B 0.003 mg/kg (FZACEL 0.06
mg/kg)
(%) 7u~ 7T L4
A ir B L
o || % Z |I|
I | Fluu : | II
'-!!E ! | I| |I _-"'.
0 10 20 30 40 50 0 20 0 40 50

{H05R8, 1 F 4305y
BERERVEMAHOIOT NI S LA
A FERERE (P m & LT 0.4 ug/mL)
B: IR (TrAa 7 —BE%RHHEEGEHENCY Ve L LT 0.2 mgkg 4
= 1)

94 Th N (3,6-v/unm2-B Rufx v ZEHFEE (LLFAHICEBWT IDCSA] &£
9. ) MONDCSA & ka2 ETe, )
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94.1 HA7 v~ 7T T EESIEHES!
A HEOHH

U EUEIR T H N [CsHeCLOs) 25 mg % 0.01 mg DT E TED ., ZD
Btz L. 50 mL OBAaERE 7 I A3l AN, TR 22 TRMPL, &
ICHERETT 2 b2z s (O ImLiE, Pho e LT05mg 2E4a 7
%o ) o

FEAICELT, 20RO —%Z27 v o CTEMICHR LT, 1 mL FiIzvh v
NRELTS0ug 280/ TDT0 v A EMEFIRZ RS 5,
B = 2

fh i OHTRREF 20 g (HZHKEL 10g) % 0.01 g DHTE TEY . Z OEE % ok
L. 200 mL OB =47 7 2 32 AfL, 7K 30 mL X OMEEE (6 mol/L) 1 mL
ZMMzZ ML, 30 offEFER, TIC7' M 70 mL 2%, 30 MRV IR T
HHT 2552 200 mL O2REY 7 A% 7 7F =IO FICEE, biEs A%
(5% B) TWEIABLIZE, EO=A7 7 2Aa KUK ZIAKRT & > 50 mL
THeH L, RERICESI AT 5, RICEET7 T AaOERETTE 24,
IR BT B3R & 5,

kg RBHEIK 20 mL (GUBF DN HZACR TH 555515 40 mL) % 100 mL D72
THT7 7 A ZIEMEIZ AL, 40°C LLFOKIB TKI SmL £ CHRERMET 5, i
WKL MY 7 A (1 mol/L) SmL 1z, X EIWIRVEE RN
HEE T30 HEEL, 77 AHE I 2R BHAKR E 35,

T HERT RN HERR (6 mol/L) 2 mL ZM1%., &K pH 2% 1.0 LLF T
o &% pH RBRHCHR L%, ZolE%r4 Yo+ 525 (20 mL
RER) T3 AR, 5 B ET S, 300 mL ORTIHT I A% AT LD FIC
Ex, BREHRIRDO A > T\ T 7 7 2 a2z F /L 10mL -2 C 3 [Al5k#H
L. WIRZNER 71 7 DZINZ D, WREDFRTAKIO LEGIZET 5 E Tl F ST
UH R EREHSE, FICHBRT TV 70 mL 24T A A TRERICEH S
%o WWHIEZ 40 °C LLFOKIBTIE L A CHEET 2 & CRIERMG L-%, EFH
A F ko CHEET %,

W E 7 a~y —figT=F L (4+1) 2mL TI10mL OE&ET T A =2|Z
BL, BIZEEHDOANS>S TWERTETZ I A arz s 7 an~td o —FgExF L
(4+1) 2mL T3 EEE L, RikEEOEET7 7 AalZibE b, HICEET T
AaDIERETY 7 a~tY o —FiET L (44+1) Z2MxT-%, A>T 707
g VA — (FLEB0.5um L) TABL, BT 2B T 2R EHAKR E 35,
7T LR 1T BBNAIR 5.0 mL 24 VRE s a~ N5 7IZEAL, YN
N 2HE 5% 100 mL D7 LIE7 7 A2 L, 40 °C LLFOKBETH 4
mL F CRERM L72%. 20 mL ORBREICAND, EORLIET I A% T &
Fr2mL 95T 3 [EEEF L, KA LORREICAEDED, ZOHE%E 50 °C LA
TOKBPTERT A 2L TCHE L, M) 7 FroF iz X7 1 bicfitd %
W ERGD,
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TMRBI < NI T 74—
BT A AFLUVE= AR UHRESERS T A (20 mm,
£ & 300 mm, KifE 15 pm)
H—=FHBFL: AFL P AR B o BEASES T 4 (P 20 mm,
£ & 100 mm, RIfE 15 pm)

T

WO WK uantdr—ERTF L (4+1)
i 3 : 5 mL/min
4y B M 4y : 75~125 mL

KDY 7t F Lo 2T 4k 222-hU A ) — )b | mL KOz

02 mL ZEMIIIMZA T ORBEERL, L EXIRVIBEERNS, 90 °C D
Kig B30 EE L, ~F Y UiREICHET 2R ENAIR & T 5,

FIREIC, U7 EHERRE 1 mL 2510 20 mL ORBREICEMEIC AL, EHEH
Ao CHEE L2, LFRERIC MY 7 v A v =F L X7 AL OBEEE T -
TOH R b ) 7 dacF e AT UALICHEERIL L, ~FY UimiRic it
TOEMERE T D,

~FEYUaRE RUBHRIRICHE LT N U U A (5 wiv%) 10 mL R UMNFH 5

mL ZA1x, 5 RV IBELLEHEL, ~FHUEg (BE) 22y —1rex
Y P TS50mL D=7 T 2|5 WT 5, FIZ~FH 5 mL 23 BREICINZ T
FERICEEL, "XV UBEto=f7 I 222z, 77 L4088 1T 235
AREHEIR & T 5,

[FIRFI . ARYERR 2 OB IR & RIRRICHE L T2, ~F U E@a dH 62 L ollila
MaGiomiiErT MU oA (HEK) 5g 2 AN TS0mL O LE7 T A=
IZAIBT D, EHEEROAS> T\ =7 T 2Aaz~FHh 2 2mL 5T 2 [BIYES
L. Bz LoRt2E L CTAHAREARDLEL, LOEERT MY U AEA~FTT
2mL T2 T2 EIPEH L, EiKE ARICG DY D, A% 40 °C LU DK TR 1
mL £ CHRTEERME L%, BEWE SmL OEE7 722 iZB L, HEYWOA-
TWrERLIBETZ I Aaz~%% 1mL $5C3 RVESHL, iRELEOEET T
Z2AZHEDLED, BICEET T ATDEMRET~FH 2, 1 mL FUZTD
PNELT10pg Y EEZ B AT HEERIREZRART 5, Z OREERKZ ~F
CCEMICHFR L, 1 mL FIcYh 38 LT 0.002~0.5 pg M EZEHT 5
ROFEHER AT 5,

T LRBR L BRI A~ R YT LI =HT A (910 mg) F4EAFH L5
mL CTHFT 5, RENAREZ H O CONIEREZGEOMEET MY o (K K
5¢g Z ANTZIRFTI= A7 L2 AET 5, EHEIRO A > TWe=/A7 7 X2
AP 2mL $§FOT2EEEL, KA EORFLZBEBLTI =T LITMZ
7oth. HOfEEST R bz A~TH L 2mL IOT2HEHL, BKEI=h 7
LITINZ %, WREHAFETAHO BHEcET 2 £ Tt F Ot S E70%. Rba &
DIETT, SOmLOR LT TAAEI=ANT LD FIZES, ~FHr—VF
NT—F ) (24+1) 1I0mL ZI=F T AIZIA, WMFSHETIH RO MY 7L
FRZF N AT MM EEN S5, BHEEZ 40 °C L TOKIB TR 1 mL £



¥

At

THUEEME L7-%. 5mL O2E 7 I X3l A, BHEOA-> TWE=R LEY
FAaZE~FH L 1 mL $OT3EPEH L, RELEORET 7 A3 lTELE S,
FICRBET7 T ATDERE ATV U E2MX TR~ N7 T 7 EEBESHFHIC
L MEICHT 2R & T 5,
2rwa~x 87T TEESHEHILIDHE RUBHAR K OB IEERS 2 uL 20
Arva~v N7 7HESIEHICHEAL, BIRAF otz n~ N7 I 05155,
WIESIE il
(A7 v~ k7 Z 7E)
7 WA

7 A ER Ry T =T A %Y T ==L —
5% AF IR vaxtra—7 7, NE
025 mm, £ X 30m, BEE 0.25 pm) *3

* ¥ U ¥ — # A :He (1.0 mL/min)

OB 85 OAN ERXTU oA (605)

AOBFE N R 250 °C

77 A fE R FE:80°C (2min fREF) — HE 5 °C/min—180 °C— -
{& 15 °C/min— 280 °C (5 min £##F)

(B &I Etia™o)

i H o5 DU E AR B AT R

A4 A v fb H:BBrAAAE (ED &

f B —T = — IR 280 °C

A4 A4 v JE IR 200°C

A4 4 v fb & JE:70eV

T =X — A A mlz302

pore

! BONTERRAA U7 e~ N7 L0 b — 7 HELE RO THRE

MEER L, REP O R"EEREET S,
E1 ARETIEH, BB R T e LT IV, VA NT AT
TIVHE, VHNRNB IV ULER RSN F N D AEREENTND
HEiE, BT ov o RRIIEEND,

REFR DO U NEBRNZWNGEIZIE, KA 72 o THIRL TH
B L% DEIEZEAT D,
3 Chem Elut (Agilent Technologies %) X{iXZ L& RIZED H D
4 Sep-Pak Plus Florisil Cartridge (Waters i) |Zi#i 472K @D U — " — % H
FELizbDOXZZNERED D
5 HP-5ms (Agilent Technologies ) (X Z i L [AED S D
6 GCMS-QP2010 (fEtBUERTHRY 12 X 2 Zf-Hi

2

203



204

(&) HriERN) T—v g v
« WSHNENIR R K OV U B
seomE  RE 4

AN R R UK B

(mg/kg) (%) RSD, (%)
%5 A LA R Rk 0.01 3 97.5 9.9
0.05 3 88.8 10.6
0.5 3 89.3 2.6
2= B A A ek 0.05 3 100.2 6.1
0.5 3 98.5 12.5
K& 0.7 3 94.5 11
7 3 87.3 4.9
NE 0.2 3 9.2 11
2 3 93.5 9.3
Loy AL 0.01 3 93.8 10
TAE 0.01 3 98.7 6.5
FEL— 0.05 3 101.3 9.0
0.5 3 85.7 2.3
TR 0.2 3 87.8 3.5
AT TR 0.2 3 82.8 4.1
fad & 0.05 3 104.3 8.6
0.5 3 9.3 7.8
- R FAER

st FEHE FOUNERES BN spvEeE U SER IR

%ﬁ*#@*iiﬁ Bk BREE (mg/kg) (%) RSDr (%) RSDy (%) HorRat
EI9BbAHZL 6 0 0.5 88.7 42 8.5 0.47
Tz A 6 0 200 84.6 75 14 1.9

- EE MR (E—-BREIC X 2R B 0.01 mg/kg
- FRH IR (R—3BRE I X D R) B 0.003 mg/kg
(%) ru~ 7T ALH
A B
|
el e
15 16 17 15 16 17
{F1F03RE. = {35050,y

BEBRRUAMEAHMOIOT LTI LA
A HERERR (P 3 & LT 0.05 pg/mL)
B : WNEE ($hd 5 BRARAEIEHNZ Y I 8 LT 0.5 mg/kg 4 &M

942 JEik7 v~ N7T 7% T NRVE B NTEHET!
(it P - KGR K E D)
A HEOHH
1) Vh A EYEE U 2N [CsHeCLOs) 25 mg % 0.01 mg DHTE TEY |
ZOHMEEFTEL, S0 mL DE®ET T AZAIL, AX ) —VEIZTHNPL,
FIHEMETAY /=N EMZATOD U ERERIEEZRR TS (20 1 mL i,
AR ELTOSmg EEAT D, ) .



2) DCSAHE#ERHE  DCSA [C/HsCLOs) 25mg % 0.0l mg DHTE TREY | DK
fEAZFEEL, SO0 mL ORFET T A2 ANL, A¥ /) —/LEMZTEN L, TITHE
FRETAL ) —/N %% T DCSA fEHERKZ MBS 25 (Z 0¥ 1 mL i%, DCSA
ELTO0SmgzE 8T 5, ) .

3)  RE RN AR E R e R A NAEHERR RE RN IRIER > 7 o X2

(U 2 RBCe) KOV E RN AREEH DCSA 2 (DCSA-3Cs) 4 8 mg % 0.01 mg
DHIETED, ZOREEFTIKL., TNLEN20mL DEET T AT AN, AHF
J =NV EMATHENL, BITERETAY /) — NV EINZ TELE RN AERY &
HERERKEZ AT S (ZR5DES 1| mL X, P8 /3-83C LTNDCSA-Ce & L
To04mgxENETNEAHT D, ) o

T, HEEFRO —HEZRA L, AX /— /L TEMIZHRL, 1 mL FizY
712 8BCe kN DCSA-3Ce & L TENZEIL 20 g # 51 T D IRG PR HER 2 77 5
T 5,

4) FREMRIERHIREAERER  EHICEL T, U8 KD DCSA & HE R
T T 71 2 /3-8C6 e O DCSA-13Cy 22 78 RN AR i ) B AR VE UK D — i & 0.1
VIV% X BRIRIR — A % /7 —/v (1+1) TIEMEICHRL, 1 mL FIZTH AN E,
DCSA & L CTEZENZEI 5~200 ng 3 KN 0.5~20 ng > 2 EH L, 2>D, Vh -
BCs oY DCSA-BCs & L TEINZEHN 20 ng KT 2 ng & AT 55 O B AERL
FIRA IR &2 S 5,

B = =

fh H SHTEEL 10 g 2 0.01 g DHTETED ., TOHIEEFEE L., 300 mL D
A =M 7 T 2|2 Ak, IREPERER 1 mL L OVK 20mL Z 1%, 30 55 fH &
%, HIZK=7Fr=FrU (1+1) 80 mL ZH1x. 30 SRV B CHiH 4 %,
K 2 100 mL O A2 Db 1T AL, 1,500xg T 10 Zrflx OBt L, B
FUR % MK A R AT 2 3 UBHA R & 3 %,

TN 55 i ABHAWE 10 mL % 100 mL o e O BOE 12 EMIC AdL, Mg

(27+170) 20 mL ZMX 25, ZORFm&FER L, 95 °C OMIE T 1 KRR mE L 7z
BB 5, THE 1,500xg T 10 Sl OmBE L, B ARIR 2 R IE Rl kg
LREHRR E T 5,

Wiyl WENAK 3mL 25 520 UL N U 7 A% (10 wiv%) 20 mL %
A7z 100 mL O3 A ICIEMICIZ, By =F Lo —7 /0 20 mL %l
A, SOMRYIBE-HHET S, K& (T/E) % 100 mL Ok} BIZ AfL,
verForxz—7)uE (EE) 2 100 mL ORI 7 7 A3l Anb, SRR A
YT F )T —T )L 20mL TEH L, YK Z 5 iRiESF B2z, 5 iRV iRE
TREEET D, KEBEE T, PRFAT—TABERORTIETY 7 A3 lZhbYE,
40 °C LT ORI TIZ & A CHET 2 £ THIBIRM L, EF VA2 ESTYVZT
NE—TNEHEHESED, 0.1 vVV%FERIRIE— A% 7/ —/v (4+1) SmL ZMx T
BRMEWRN L, 7 DMLUBICH T 2R EHATK & 35,

T LTS A BTN Y Y ATV I =T A (1g) 5 EAL
—/L 10mL J T8 0.1 viv% X VAR 10 mL TIER TS5, EHRKZ I =07 A
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AL, RIEAFECTAHO ESICET 5 E TR SE 5, REHEIRD A>Tz
I T T A% 01 V%X — A X /—/v (4+1) 5mL THF L, TEiK%E
ST ACMAFRRICHREEE S, 10 mL ORBREE2 I =0T LD FICEE,
0.1 VW% FEERIRIE — A% / —/ (1+1) 10mL % I =5 T LM TY B 3K
DCSA ZIAH ¥, BWHIKAZ S v RO ERIZHWALT-ODHK s u~ 75 7
Z T DRVEEGHTRHC X MBI T 25 EHAIR &35, B Z OREHRIK O

—¥B%& 0.1 VIV% RIS — A % / —/)b (1+1) TIEMEIZ 10 AR L. DCSA OF
BICHWA=0ODWIK s a~ 7T 7 %2 05 ARVEESHTEHC L 2 HIEICH 5
AR T 5,

k7 v~ s 777807 MRVEESHFHI L DWE AR L OV 1 =R
ER R AIERENRS S uL 2K v~ N7 T 7% 057 MRVEEGHTRHZEAL,
BRI o~ N T 0555,
BE At Bl
(K7 v~ 77 7H)

o 7 L T2 X F UV AV T A (N2 mm, &
& 150 mm, RifE 5 pm) *O
I At W2 0.1 vIV%IEERE + 5 mmol/L BT =7 MR — T

T h=rU (19+1) (5minfREF) — 2min —
(7+3) (8 min f&Ff) — 2min — (1+4) (5min
RFF)
i # : 0.2 mL/min
7 A fE R JE40°C
(¥ > 7 DARVE BTt ™7)

i o5 DUEARTE By AT Rt
4 F v b HEizvrZ raRSL— A4k (BSD) 1E (BAA A
£— )

A4 F ¥ P | E:150°C

T N_—3 g A A Ny (800 L/h, 400 °C)
v 27 U —%MFE:06kV

2 — v H A :Np (50L/h)

o — v E JE:TEROEEDY

2 U ¥ g v A :Ar (0.4Pa)
aYvarzxX—: FEROLED

T =X — A4 A v FTEOLERY



At

£ KWEOWESM
FYh—— TaET A a—y a) Ve

HE ST RE f4v EEH R BT TR F—
(m/z) (m/z) (m/z) (V) (eV)

DH R 219 175 — 20 6

- 145 20 10
e 225 181 — 20 6

161 — 2 12
DCSA 205 6 6

— 125 26 20
DCSA-"Cq 211 167 — 26 12

B OBOoNn@RKISHREZ v~ b7 T A5 U BN DCSA, Vv
/R-BCs Jr INDCSA-3Co D ¥ — 7 [Hiff 2 2R o0 TR HEIRIC L 0 BREMR A Bk L, &
Brr oY s N g KRN DCSA a2 RO 7%, RAUZ XV RBF o H N

(DCSA KU DCSA etk &te, ) BE2HMT D,

Bt DA N (DCSA K O'DCSA fu ik z &, ) & (mgkg) =A4+1.07

x B

A BRERNP RO O U ASDRE (mg/kg)
B BEMHD HRDTFHEF O DCSA DIRE (mg/kg)

H 1 KETIE, Ry Ta T I U, VR ATFLT
SV, VA ARBVT AR O R F N ARG ENR TV SEA
Wi, Bt oRBIZEENRD, £, BB O DCSA A AR Ik
SRENT, DCSA L DA BEELTERSND,

2 RERNBEGRE LCRIAT Y S EONDCSA X, P8 (BR-13C)

JOVDCSA (BR-13Ce) XL I B ERIZEDH D

3 ZOREICLDERERFMAO ERIT, BB O Y N ONDCSA OIRE &

L T4 20 mg/kg TH 5,

4 PEIE 1 mL/min FRE L T5, HEIZS L TR~ =FR—L FE2ENT 5,
5 MegaBond Elut C18 (Agilent Technologies %, FifX 40 pm, U W — N—F &
6mL) IXZHEREDLD

6 InertsilPh (¥V—= P A =28 YiZonERE%EDE O

7 Xevo TQD (Waters ) (2 K 5 544451
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(BE) WA~ T—va v
 BMEN R K OVl Uk

. N T . IR WINENT R foR UK B
WSIN ik 4y 4 ARk o T (mgke) WL (%) RSD, (%)
N 1 3 100 3.9
10 3 97.1 0.9
KE (JNEESA) 1 3 98.4 2.1
S 10 3 94.7 1.4
KEJMNHT 1 3 95.0 0.9
10 3 95.7 52
T A RL—F =L 1 3 88.3 2.5
R EMDT 10 3 98.8 0.4
XE 1 3 101 7.6
10 3 88.0 1.5
KE (NEJERA) 1 3 86.5 4.2
10 3 91.9 1.3
DEsA KEMH»HT 1 3 98.7 6.7
10 3 93.4 3.1
TR R—HF— L 1 3 86.2 4.0
BRI T 10 3 91.1 2.1
- AR ER
N g ; A BAR O IRINBREE VRMERER  seeeE Ui DTSR
Rk PBORE mak wEH (mgle) (%) RSD, (%) RSDy () o
/AN Ke 8 1 1 100 8.2 13 0.80
KE (FREEAA) 9 0 5 103 3.1 6.8 0.54
ENGREVDER 9 0 10 98.2 4.5 5.1 0.45
DCSA Ke 9 0 5 101 5.6 8.6 0.68
KT GRBE~A) 9 0 10 100 4.7 7.4 0.65
KNI 9 0 1 103 7.9 11 0.66
- ERNR (HE—RBREICL 5HE) B 4 1 mg/kg
R TIR (E—RBREIC L DR AoEF 4 0.3 mg/kg
(%) 7ua~ T AH)
LA
R ~L ﬁ DCSA
B i)
| #m
i 4 |
.,
e || % i
iﬁ II. Ty | I'_
L I —————— L - I — -
g 10 1 12 13 10 1 12 13
{RIFISRR. 7 (R385 R,
BEER (V3L LT 0.05 ng, DCSA & LT 0.005 ng7EA)
DE/AsIcd Ry ESNN
vrua Ay b
95.1 7YX VAubrTOMOREOWK v~ 7T 75T LARVEESNTE
\Z & B [RIRE 53 M 1

BIHI 1212k D,



96 VI wHuANTyLuar

96.1 NUANLT U AFNEOMDRIEOREK v~ s 75752 0T ZE &S
A & D[RR AT
H3HI33ICk D,

97 Yruky I RAF)L
97.1 BEIEOH RV a~ ~NIT 7EBSHENC LB —FoNE
31X A,

98 vrnmaT v
98.1 BIHDOHT A/ u~ 7T 7HEGIFHIL D —FoiriE
HIH1LITX D,

98.2 HAMEFRAN T X RRBEOT A7 a~ 7T 71215 REGHTIE
B2EI 3L D,

983 7o /u—)L, TLAUY, zulrrarZyrh, P77 0 FRA N1
—IVDH AT a~ T T 725D RERSITEE
W2HEi6ITX D,

9 YruLRR (PZualRAKNRFLR)
99.1 AAZw~ h7T7EBGHERE 2
A HEOHEH

1) V7R AfERER Y7 mR A [CH/CLOP) 25 mg % 0.01 mg DHFE
TEY., ZOHE4 L. S0mL DBELET7 I AIICAN, TN ZA
THEML, BICERETT & M 2MATY 7 R A BRI S T 5,
(ZOW1ImLIZY 7 a L RA05mg 2 EA6T 5, )

BRI LT, RO #% 7% b CERICARL, 1 mL fiCY s m
WRAL LTO0.01~-2pg ZEA T HHMEOY 7 v LR ZAEHER 2 i 2,

2) VU@ UV TKFEF R U T ATKTY 78 g (7.75~7.84 g) E K
500 mL (¥ L728RHR 230 mL 12V U EKE S MU DA - 12 K 179 ¢
(17.85~17.94 g) %7K 500 mL |2V L7280 & M2, 2 mol/L KEefkF kU o7 A
VA C pH 7.2 ICHRTET 5.

3) VATA TS -V AT A R KT 4.0g (3.95~4.04g) %7K 50
mL {22 L, 2 mol/L KEg{kF bV o A¥EHEC pH 7.0 IZFRHET 5,

B = 2

B H TR 10 g & 0.01 g OHTE TR . ZOHEA FEK L, 200 mL O
Btk =47 5 A3 AF. Imol/L HlfE 15mL 201% 15 SRl E+ 5, 7k
b % 50 mL (RZHCET 150 mL) A0x. 30 43R 0 R THi 4%, 100 mL @
BT 5 2a (WX 200 mL OBELEET 5 2a) %7 7F—RIDF
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ICE X, A AH (5 B) TREIAWMLHE, ZO=A7 T A a KUk
ZNER 7 & b 30mL CHEd L, [FARICKSI AT 5, TICHAEEY 7 A0
BEHRETTE 2R D, ER LK 20 mL (#2805 1% 4 mL) % 100 mL
DIRTIT 7 AT IEMITAI 40 °C LU T OKIET 2 mL LA T F THERME L.
717 DA T 2 REHAR & T 5,

AT LHET O REHREKE LN A Yo+ T A (20 mL £REFAH) FHIZ AR,
ARENRIDO N> T\ T 7 7 2Aa%&/K 5 mL THEF L, HEikE 17 2T,
10 EIHEST 5, 200 mL OARTIHR T I 2 a2 I LD FICEE, Lokt EY
TAaz~FH 2 10mL TOT3EES L, RKZIEK D 7 LT, K2
TABIDO EMICETZ2ETHRFL, P70 bR AROT L REEHSES, ~F
P50 mL & H T AT TRBRICEH S8, BHK A 40 °C LLFOKIBE T 40
mL LT £ THIEEE L. 27 0 R A~OEHIM4 23R &+ 5,

TR A~NOER  WENAR & 200 mL ORI A IS AL, sRREHEIR D A
STWeRTIET 7 A% ) UEEFEEK 30 mL THEd L. Wik z 5 ikinsk A 12
Mz %, YATA WK AmL RO LT U DA Sg (45~54g) #4ikiRFA
Nz, 5 SRR VIEECHL FE2 Y7 n )b RRACEHRT S, KE (TE) %
200 mL O3RN BIIZ AL, ~FH @ (LE) 2200mL O=fA7 7 X3l A
N5, SR} BICA~F 2 40mL 2z, 5 oRIEVIBELZEFEL, KEZ
BT, "X rUErko =77 2ailgby¥b, —AT7 I AmBEST NI U
L (M) EEEMZA~FTY U EERAKLZE, 200 mL ORTHT T XA 2llh
M (5 fE B) TAWT D, EO=MA7 T RAarbBEOFH U THEFL, KL
HDOAHMEZBL CAEEEDLED, TR —YF L) a—/L (49+1)
05mL ZAZ., 40 °C LA TFOKIBET 1 mL A F £ THIEEREL, EFZH A E2%-
THE T HES, ~FHh o —VFro—7)0 (1743) SmL ZMiZ. BT LA
I CHEF 23 UBHAKR & T %,

AT LB U ATNVI=HT A (690mg) FCEAFY L -V F LT —T
Vo (1743) S mL THEET 5, RENRIRZ T A2 AL, WKED T TAAID i
ICETHE T T S5, REHAKO A > TV T BT T Aam~F )
—VxF )z —5L (1743) 5mL 5T 3 [mWHEH L., WIKEZNER Y T HITZ .
FARICIH S5, SOmL ORI T I Aa%2 BT LD FICESE, ~FHho—7
Ry (1941) 20mL 24 7 AIZIIZTY 7 0 /LR AZRHSE S,

WHIRICT v =Y F L7 ) a—) (49+1) 0.5 mL ZH1x. 40 °C LA T
DKE T 1mL PLF £ CTRIEREME L7k, ERT A% LS THET 55,

T Ry 2mL ZEMICNACTHREMERENL, WA a~ N7 T 7E&050
FHZ X DI T 23 EHAK & 35,

A7 va~ N7 T 7HEEGIFHCED2WE FUBHAR K O 2 7 m LR A REHERR
F 1uL WA v~ 7T 7EHESHFHIEAL, BRAA U7 o~ b7
TLEGED,



at

HESRM B
(TR a~ ~T 7 7E)
il = WA

X v U ¥ — F X
S A S/ NG
OB E O E R
Y/ VN . B~ R

(B & HTEHE™)

Fi H o
A4 #F v b i
A B —T = — AR E
A4 F v KR E
A4 # v fb & &
T =4 — A4 F o

ATy TV =T LA %7 ==L —
95%AFNAKRY LT 2 =L rinm i ALpf
AR N 025 mm, £ X 30m. fEE 0.25 pm) 8
He (1.0 mL/min)

A7 Yy hL A (60s)

1250 °C

60 °C (1 min f#Ff) — HiE 15 °C/min— 280 °C (5
min {£FF)

VY B AR B S AT R
B AL (ED ik

: 280 °C
: 230 °C
70 eV

EBA A m/z 185, WA A m/z 109

BB OLNEBIRA AU a~ N7 T A0 E— 7 mEXIEE S &k
HTHREREZER L, BBTOYZ7aR2 (FL 27 a /LR ACEHR LT
LOEET, ) OBEZHENT D,

ELORETH, BRERoF L REY AR RCEBRL, POV muR

AL DiEfnE LTERT S,

2 EREITEEE L7IRRETIT O,

3 RIEFETEARVWED, ARERT S,

4 Chem Elut (Agilent Technologies ) XIIXZ L EFRZEDOH D

5 VIZualRAFEBE LT VWO T, ERTAEZRONICE - THRFE S

52 L,

6 Sep-Pak Plus Silica Cartridge (Waters ) (2472 F&ED U ¥ — 3 — & Hjk

LlebDXiTZh & [

DH D

7 WEIX 2~3mL/min & 95, LEIZIG U THG|~=hk—/L REfEHT 5,
8 TRACE TR-5MS (Thermo Scientific #) XiZZh L F%EDEH D
9 GCMS-QP2010 (SEHRUERTHRLY) 12 X 2 HI7E SA1F6
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(BE) WA~ T—va v
 BMEN R K OVl Uk

l o e ; W, WONENL R R UK
WAL S5 44 Bk O FESE (mgkg) WL (%) RSD. (%)
PURIVIRA 1 55 iR 7 A R R 0.04 3 85.4 11
0.2 3 99.1 43
WA 4R E B A R 0.04 3 102 16
0.2 3 94.1 2.5
EobAZL 0.04 3 93.4 11
0.2 3 96.7 17
NI a—HF~A 1 3 73.2 2.3
10 3 84.1 1.1
FLr FiK 75 i B Bl A fiel et 0.04 3 83.6 12
0.2 3 73.5 3.2
WA 4R E AL A Lk 0.04 3 93.2 12
0.2 3 86.7 3.2
LA L 0.04 3 87.9 14
0.2 3 75.7 3.4
NI a— A 1 3 77.2 6.7
10 3 76.3 2.8
- JE[F 3R

i EHR O ORINEEE FMEN R sadaE e REEREE

WAk RHORE gl men  (mekw | (0 RSD, (%) RSD, (6 TOR
RN LI AHZL 9 1 0.2 92.7 4.3 12 0.54
TNTFINT T 9 1 10 83.1 4.1 12 0.96

- EE TR (E—RBR=EIC X 2R e Y7 mLAR AL LT 0.02 mgkg

R TIR (H—RBR=IC L DR Al Y rmaARRE LT 0.007
mg/kg

(2%) sua~ ~7 7 L)

A | B L

i i

i i

- UURIUREPE S PPN NUNY O DR WPy 9
6 7 8 9 10 6 7 8 9 10

FIFEE A FFEEEL

BERRVAFIMAHOIOT T T L
A HEWERR (P27 v LR AL LT 100 ng/mL)
B : ISECE (A E A S &EHZ 7 LR A & LT 0.2 mg/kg F1%4 &W0)

992 AV VRBEIHKOT A7~ NI T 7L DZRERSHE (FD1)
H2HEI 412X D,

993 AV VREEKO T A7~ NI T 7L DZRERSHTE (F02)
H2HEI 512X D,



100 79w bk
100.1 Y7 9Uy hRONTa— OREKIa~ N7 7 7% 07 DRVE &SI K

%

[Rl g o AT ik
B3 Hi34IC KD,

1002 wKZ7 a~ ~N7Z 71k

)

2)

i

)

A HEOHEHE

TI Uy MERERIR Y7 Uy k [ChHiuNBr) 20 mg % 0.01 mg OHrE T
B, ZOHEAETEL, 100 mL OB A2 T T A 3l A, #HEE (0.01 mol/L)
EINZ TN L, BICERE CTHEE (0.0l mol/L) ZMxCTY 7 U v MEMFIK
TS (ZOWHRImLIZ, 7Ty b LT02mg 2 E5H6T 5, ) .

Boi A A MR (Na™Y) SRERPERG A A o 2R ™ 1 100 ¢ (99.5~100.4
g) ZE®E-S T, 500 mL ® =477 A2 A, /K 300 mL Z/x THERYE, E
BLEEEThH, EEBIEO pH N 6.8~7212725 £ TZ OEIEZ R K LT,
K 300 mL ZM1x C—®&EFET D, RIZZOBIBIZAKEBET U v ARK (2
mol/L) 200 mL Z 1% THEjRYE, hEARKEZE TS, EEAEO pH 7 12 2L E
I/ D EF T OBRMELZHEVIR L%, KEET N U T AEHK (2 mol/L) 200 mL
EMZC—H/HET D, WIZZOBIRIZAK 300 mL 212 TH IR, EEARRE
B ChD, WA D pH )N 6.8~72 12705 F T OEMELZEY IR L=, /K 300
mL & 12 TRPURIET D,

B & =3
H SHTEEE 10 g 2 0.01 g DHTETEY . TOHEEZFTH L, 500 mL O
BRI T T A AR, g (142) 90 mL. BT 3~4 ki je OV U =2 3 2~3 i

EINZ., B HEZ B L, 5 BEFRIFEe B L Chitt 3 5,

500 mL O E—A—%7 7 F—F}IO FICEES, MKz Y 7 AHEAKE? T
WEl AL, 0TI T T A2 a KOS ZIARK S0mL THE L., FERIZE S
AT 5, FIZIDOAWKITKEMZTH 200 mL & L, £D pH /KL KV
U LEEHE (12 mol/L) T 8.9~9.1 ITFHET %, 500 mL D=7 T A a%k 77—
RO TICEE, AENTT ABHEAKT 2 CHRBIABL, LOE—I—KUA
AN D BOKTHE L, RRICERGIAB L, AiRE T 7 20T 5308
WiRE T %,

AN U A A ARk (Na™ ) %7 A% (N 15mm) (2 6cm O
S FE T LiAA, K20 mL 22 THREA T CTAAIO i 6 3 mm O & S 272
HETHRHSE, 77 2523 8T 5,

REHRIR 2 77 DA, BEHAKD A > TWe =7 7 23z /b EOKTH
Bl e AE D7 JSz, WEAFTECTAFO ESEo 5 3 mm OF SICET S %
THHEES3, K100 mL 25 7 ATz, FRRICHHEESE, BT L% 0E+
%, LAFRERIC, HEEE (2 mol/L) 50 mL, 7K 100 mL, #fb7 =7 AE]E (5
w/v%) 50 mL X UVK 100 mL ZNAK 7 T M2, 7 D& PEEFT 5,

100 mL ORFETZ T A% AT LOFIZES, BT U E=0 LA%K (5 mol/L)
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FivA
H

i

at

S0mL AN 7 AICIMACY 7Ty hEBFEHIELH, TIZART 7 A a DR F
THALT v E=0 AEK (Smol/L) #INx., #¥ izt 23 EHAK & 3%,
ek BUBHANK SmL % 100 mL O 53R SFICIERMEICAIL, KRBT U U AR
# (12mol/L) 25mL X O7 = V7 bWV v LK (1 w/v%) 1mL 2z T
BCIRVIEE S, Z7uvR/LA 20 mL 25800 A, 55 LIEY
BELHZHEL, 7ok aE (TE) 2=MA7 7 A3l AND, REKIZY
BaAR/LA20mL A, FRRICEEL., 7 e RV AEEED=A7 T A2l
HGbh¥b, Zun ARV AREEBEEONRE S MY UL (JEK) THAKL, 100 mL
DT T T AIAHM| (5 FEA) THABLEE, KO=MAT7T7Aa RO A%
ER VP ED 7 vaa kL ATHREFL, KO AMEBEL CHREADLYED, ARE
40 °C LLFOKIBTIEE A EWET 5 £ CRUTRM L2k, EFR VA2 %o THE
32,

K=7€ b=HFrU/ (9+1) 2 mL & EFEICIMZ TEREDEZENL, AT T
T4V — (fLE 05 um LAF) TABL, k7 a~ 7o 7 40—k 53
BHAWR & T %,

RRFICY 7 Uy MEEFHK 1 mL X OMEL T =7 A% (Smol/L) 5mL %
100 mL D 73R FICEMIC AL, SUEHAIK & [ — & catib 4 5,

K=T7Er=FrU (9+1) 2 mL Z EFEICINMZ TEREDZENL, AT T
TS — (LS um LLF) TAWML, HIZAK—7TERr=FU/ (9+1) TIE
FEWCAHAIR L, 1 mLHICP 27Uy h&ELTO0.01~0.5 pg MY EE2EAT 5500
ik 2 S 5,
hkrm~ 777 40— REHRRE OSIERERS 20 uL 2RIk v~ b 77 7
IZHEAL, Z7a~ N7 85155,

HIESM B

B 2R aoemEs (BRI E ;368 nm, #OEIEE ¢ 430 nm)
BT A AT ETIANTI Y ATV T A (NR 4.6 mm, K

& 250 mm, RifE 5 pum) 4
wWoOBE W AK=—TER=FUL (9+1)
it @ 1.0 mL/min
717 AFEIRFE ;40 °C
B Bbhizrzu~ b T AN Y- HEE RO TRERZERL, R
Bhorrvy NEEEHT S,
1 AG 50W-X8 H'R (Kifk 200~100 A~ =) (Bio-Rad Laboratories )
TN EFFEDH D
2 GF/A (Whatman ) X ZZh RSO EH D
3 Ve OEIT 10 mL/min, ¥ HRFOFEHIE 10 mL/h &35,
4 Symmetry Cis (Waters ) XIXZ N EFRIEDOH D



(BE) DHEN)T—va v
* BMEN R K OVl Uk

e FINRE . GEE foE R
N ¥ 4
B O (meke) Y () RSD, (%)
B 7 P B Bl Bt 0.05 3 87.1 139
0.1 3 98.4 7.9
0.2 3 76.4 13.0
FLR 8 B 1 B 2 Bl 0.05 3 1043 43
0.1 3 88.9 9.9
0.2 3 79.8 7.0
R—=H T T A 0.05 3 84.7 5.6
0.1 3 91.6 10.8
0.2 3 72.7 5.5
- M FERER
L o R AR FERER WL UOMEIRCE sk Lk SRS
sprofE 00 v HorRat
PRORE mws BEE (kg (0) RS, (%) RsDy 9 O
L 0 ol 86.8 33 7.9 036
CERTMR (H RREC L SR EAMET 003 mgks, W
0.05 mg/kg

(%) Zu~ 77 L0

HERERE

i
LJX_JJL._,_,
I S
]

10
{23305R8 7 55

BAmEH (R—=42J5RI2VU Ty bELTO0.1 mgkg HE=EFHNM)
VA=A NN

101 Yak—i
101.1 Yak—nL kR ) ZLT VDA~ 7T 71255 RS
HIE 281k B,

12 V%7 (PRT RV~ ET)
102.1 HRIEZ v~ 87T 712 K55 HiE™!
G #aPE - Bl ARk
A HECHH
1) VAT A —EDTAR  L-V AT A UHEERE /K% 50.0g (49.95~50.04 g)
LR F L7 I PR —KE T N U oA K 50.0 g (49.95~50.04 g)
2K % 800mL ANz, KEg{bF b U U A%HK (12mol/L) 70 mL Z N2 TH L,
FIZKERIET b U 7 AR (12mol/L) TpH % 9.6 [IZFHIET 5,
2) TR T IEAERUK Y%7 [(CsHeZnN1S4),) 20 mg % 0.01 mg OHiE TED |
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FOHMEAETHEL., 100 mL OBELE 7T 2 alc A, A7 A —EDTA %
ZIMZTEWN L, FIZHERE T AT A —EDTA #RZ N2 CTHEYERIK 2 /4
5 (RIS S, 20 1ImLIZ, X7 ELT02mg=aHT 5, ) .

3) ~ B TEAE ~ 7 [(CsHeMnN2Ss)«(Zn),) 20 mg % 0.01 mg OHiE T

BY ., TOEMEAETEEL, 100 mL OBBEEET T AIICAN, VATA Y —
EDTA &Mz T L, BICHERE T AT A —EDTA &% N 2 CTHEHEF K
RS (EAERCHENT S, 2o ImLit, v~ 7L L T02mg 2 5H
T2, ) o
W KFET NI T FNLT F=7 MR WMEKFZT NTTFALT =T
L 14.0g (13.95~14.04¢g) ZKIZENLT100mL &9 %,
3 AL A F ik a2 750 mL, ~FH 2250 mL X ONE UL AT
JL3mL ZIRET D,
B & =3

H AR 10 g 2 0.01 g DHTETEDY . ZOEfEAZFLHE L. 300 mL O
TR AL, AT A —EDTA #& 80 mL X TN 27 mm 2 & 40 mL %N
Z. 30 R VB THIH T 5, iK% 350 mL o ke i DL IZ AdL.
1,500xg C 5 syl L, K8 (EfE) 40mL % 100 mL O B — I —|ZEMEIC
At ATF AT 2 3EHEIR & 3 5,

A F Ak REHAIR IR KET T 7 FAT =T LRI 5 mL 201z, pH

ZHiRE (2mol/L) T 7.5~7.8 IZFBE L7, 100 mL O3 ikiRFIC AN D, EHA
DN > T\ B = — % KT L CHRIRE DR EDbED, 2O
SHza oAb A F VR 20 mL 202, 3 0B L<IEVIRE, V37 KO~
TEAFIMEL T F LU ERARAF NI F A — N A — N S 5%EE L,
T (FVIRICHBE L 72884y) % 100 mL o dtkem oibE i A s, 3 ik A
FVRIK 20 mL & Se D3RG FICINZ . FRONICIRVIBE - %EHFE L. TEEE
O DL E TN A %, HIZFRROEIEZITV., TE% 1,500xg T 5 5y HiE
OBET 5, AKlg (B 28T, TERAZEEOMET MY 7o (lEK) THK
L. BEHIZ200 mL DR T T T A 2T H T A AR THET D, ez
BCE KO AMANER 7 7 v Asb 5 THEIRIER L, BEiR 2 e D Az LT A
EHbtE b, ARICL-V AT A VIERE KK 0.1g 2%, 40°C LLF oK
WK I mL F CIRUERME LI2%, EFRT ALK THET S,

TER=bFUSmL ZEMIINZ TEREMEE L, T LALHEIHET 53
BHARW &35,

[EIRFIC R TR R X3~ B 7R | mL & 100 mL O B — 7 — T IEf
A, VAT A —EDTA R 40 mL 21z 7%, REHAROGA & R ER1E
T5, TR F=1MU A 20mL % EMICINZ TEREMEENL, AT TU7 40
Z— (fL£2 0.5 um LL'F) TAMTH, AIO—#%Z 7 b= KUV )L TIEMIZHA
WL, 1mL FICPR T I~ BT L LT 01~2 ug Y EEZEHT HE DK
Krua~ 777 0 —i T DEERZHNST 5,

717 LALER FHET LI FI =0T 5 (1,710mg) "3 %7 F=hrVY /L 10mL T



W9 %,

S50mL ORTIT7 I A2 I=ATLOFTICEE, AHEK3ImLEZI=07
LZEFEIZAINL, TF LY ERAF LT A —N"A—Fafiiisd, BTtk
F=hrU20mL %5 7 ANz CRBRICIE S5, MHRICL-V AT 4
FEtE— KA 0.1 g 2%, 40°C LLF ORI TIEE A ERLlE T 5 F ClE RN
Licth, BRI AL K-> THET D,

T Rr=FU V3 mL ZEMICINZ TEREMEENL, AVT T T 40—
(FLEE 0.5 um BAF) TAMBL, Wikr v~ N 77 7 ¢ —12fle3 2 3R & &
Do

a7 v~ s777 40—  REHERK OEIR GRS 20 uL 2R v~ K7

TZ7WHEAL, Za~x NI LEGES,

HIESE fl

B R BN RS (MEEEK - 272 nm)
T A FTETIATY I Y AV T A (N 4mm, ES
250 mm, KifE 5 um) *4
wOBE W K—T7TER=FUL (3+2)
i 3 : 1.0 mL/min
OB Beohirue~ N TANDLE—7E S T E RO THRERZME

L, REfFOUCRTEBEX I BT BEZRNT S,

H 1 KETE, AEHPOCE TR~ B0z F L EAATF LY
FHAH—NRA = NIEHEIN, PXTELTOEENF~Y BT ELTOA
EELTEREIND,

T2, AETIE, REHPIC 27 [(CHMnN:S),) BNEEFN TV D
AL, ~ R TN F LU ERRAF AT A D — N A — MNIEHB S, R
B oY R 7 BENII~ BT BICEENDAREERD D,

2 GA-100 CRPFEEME) UIZhEFRFEOH O

3 Sep-Pak Plus Alumina N Plus Long Cartridge (Waters ) XX Z 1 & [A%ED

D
4 Wakosil-1I1 5C18 HG (& -7 A /L AFEHiZESE) YiZoh e F%ED s o
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(BE) DHEN)T—va v
* BMEN R K OVl Uk

. N e y WMBE WINENY R R UK R
Ik 4 B O FE S (mgke) R L (%) RSD, (%)
R 5 H Bl A fia Bk 0.1 3 78.6 5.8
0.5 3 85.3 1.2
2 3 94.0 0.3
2k F B A ) 0.1 3 75.9 6.0
0.5 3 84.0 6.8
2 3 87.2 5.3
EH2BAHZ L 0.1 3 81.4 6.2
0.5 3 87.6 5.6
2 3 86.2 1.2
< P 75 F 0 A firl 0.1 3 83.5 8.7
0.5 3 84.2 0.6
2 3 81.5 22
2 A B & f 0.1 3 85.0 10
0.5 3 77.5 2.1
2 3 96.1 2.1
EHBAHZ L 0.1 3 81.2 11
0.5 3 84.7 1.5
2 3 96.5 4.6

» F[REER

B FEHAR OWRIEE RNEIE s Uk SR FBURE

: 4 24 %
)}‘Zﬂ Zl qu/{"l’@%i‘kE BRe g %%?ﬁ( (mgkg) (%) RSDI, (%) RSDy (%) HorRat
X7 TR Bl & el B 6 0 1 82.6 7.1 11 0.70
~ ¥ 7 FEHELEEE 6 0 1 81.7 7.1 11 0.70

- R PR (BRI X D) B 0.05 mg/kg
(BE8) 7u~ 7T L4

!

*
¢ L]
==

0

=

E.IJ
(R0

AR (BARSHARIZC AT ELTO0.5 mgkg HEERM)
NHYOT KT S A

103 /777
103.1 A I 7maFY R, IraFr=r, V2777 0K0TFT A MY LADHK
Koo~ 777807 ARERBSHTENC L 2 RIFESHTIE
I 172X B,

104 Sm Y

104.1 BIOHT A7~ T 7 7EEOITFHT LD —FohriE
B3R LK A,
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1042 YL RuAf RREEOT A7~ 7T 71285205 HE
Wo2HEi2IT kB,

105 v r\aky 7 7TF)v

1051 v BRy FTFARRR 7L — NOWEE I a~ N7 5 742057 A8
BOHTEHC X B R AT
(G FH R DH - i 8 AL A )
HIH 29k B,

1052 v \BRy T TFAVRORC T L= DOH AT a~ N7 T 7EESHTFHT
& D[RR AT iE
(it FH /EPH - fdo & L OBIK)
FIHI0ITXD,

106 ¥Y7=xJF73IF
106.1 BIHOH Ao~ 7T 7ERESITFHT LD —F o
WALk A,

107 7=/ aFJy—)b
107.1 BEOTA 7 v~ 7T 7 EEBEOIFHC I D —FoiriE
B3I LITX D,

108 > 7L RU v
108.1 B lLAnA RREKOTA I~ 7T 71255 %MV 5T A
o221k B,

109 Y7 NL_o Xy
109.1 WiEk7 v~ ~7Z 7k
A HECHH
1) YIRS R o ERE DI NRy X1 (CuHoCIFN,0,) 20 mg % 0.01
mg DHIETEY, TOHMETLHEL, 100 mL DEET T A2 AR, Tk =
FULZMZTEPL, FIERETTE b= I L ENZTY I AR X0
ERREEART S (ZO® ImLiE, 74X XL T02mgaaad
Do ) o
AL C, EERKO —#E2Kk—7% b=FU /L (1+1) CTEMICHRL,
ImL I TR A& LT0022ug G BT HEEDY TR0 Xa
PR 2 S %,
2) TAW~Y IR T A BT AW~ 727 L (RLEE 149~250 pm (100~60
Ava) ) BlE130°C T 16 Bl 5,
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220

B & =}

fh i INTEREL5~10g Z BT 4K E CTRY . TOEEFH L, 200mL
O =A 7T A Z A, K 1SmL 2z THEL, 30 ylEE%, BicT7k
F=HKYU/L8 mL ZM%x, 30 MY EE THHT 5, 500 mL O72THET 7 A
2% 7 7 =IO TICES, MR E AH (5 FE B) TWAElAB L%, ko
ST T Ak OBERSEIAR T F= UL 50mL THE L, REICES]AiE9
%o Az 40 °C LLFOKIB TR 15 mL FCRIEEML. kT VA 5g
(45~54¢g) Mz, BT LA TICHT R BHARE T2,

T ANUER T BRI E A A Y T A (20 mL fREFA) 2 I AL,
S5MERET 5, 300mL ORTHT T A% 0T L0 FICES, BEHRRDO A -
TWeERTIBT7 T A az~td o —Fiig=F /v (1+1) 10 mL $2T 3 [EIPEHF L,
Ve ZNER 7 7 DTN Z D, WREDNFETARIO ESIZET 2 E TR FLTY 7L
Ry AvrEEHsE 5, Bio~xy o —Fg—F /v (1+1) 90 mL &7 7 AT
Iz ClRBRICEH S8, A 40 °C LLFOKIB Tl & A EH[E 3 % £ THIE
TR L1k, BHEH AL ko THET 5,

vruandtr—7% b (743) 10 mL & EREICNZ TEREBWYEEN L, A
YT T 4 F— (LR 0.5 um LLF) TAML, AT LB I 24 5 508
WikeE+ 5,

T LE T REHAKR 5.0 mL 27 V2B a~ N7 7IZHEAL, VTN
VAR UPEHT D453 % 100mL DRI T T A 34 L, 40 °C LA R O KR
TIEE A EHET 5 CRUERM L%, EF T ALk TRET 5,

~AFH =T N (9+1) SmL 2N THEREMZEN L, BT L0 1T I
g 23R & 3%,
TRk a~w N7 7 40— fi
BT A AFLUVE AR BUREAERY T A (N 20 mm,
£ & 300 mm, RIfE 15 pm)
H—=RHFGL: AF LI AR P UEASET T A (N 20 mm,
£ & 100 mm, HifE 15 pm)

w OBt Wy rZu~dVhro—T7Tk R (743)
i 3 : 5 mL/min
r B T 4y 65~80 mL

77 LNALER TIT FAB~ 7327510 g (9.5~10.5 g) KROWEEET R U o (4
K) 2g (1.8~22g) #FNFIhAFH U IRBSETH T L% (R 15mm) (2
JEVR I LiAFx, {RE ST CAAIO B S 3 mm OF SITET 5 £ Tl &8,
T LEFT D,

REHRIR 2 7 7 DA, BEHAKD A > T\ T 7 T Aaz~ ¥ —
Ty (941) SmL PO T3 EIBEHE L, WIREIER S 7 22 Z, WmE»FET
AFID ESEn s 3 mm OF SIZET L E TR EE 5, Bl -7y
(9+1) 30 mL &% 7 L2, FERICHRIE S E S, 200 mL ORTIET 7 A a %
HTLDFIZEE, ~FHho—TEh (4+41) 80mL 207 LIZMxTY 7L



R RAv rEERESE S, WHEE 40 °)C UL FOKIBTIZ E A EHEET 5 £ TR
JERHR LTtk EHEH A&k CHalE T 5,

K=TFr=FrVU (1+1) 25 mL 2 EMICNZ TEREMEENL, AT T
VI 4N — (JLFE 0.5 um LLTF) TAMBL, k7 e~ 777 0 —icfid 5
REHAKR & T 5,

Wik a< 777 0— BREHRKKE O Y 70 Xa AERERRE 20 uL %)
Koo~ 7 I 7 ZFEAL, Zu~v 7705155,
WIESME il
BOH & SAARODEE RS (AER K 254 nm)
7 AT BTN I AT Y BV H T A (N 4.6 mm,
X 150 mm, BifE 3 pm) 3
wWoOBE W AK—7TER=RFU (1149)
i #H : 1.0 mL/min
BT LFEIRE 40 °C
OB Beohirue~ N TANLE—7E S T E RO THRERZE
L., ABHFOC T AR e BEEET A,
H 1 7a U2 (Floridin ) X2 L RO H O
2 Chem Elut (Agilent Technologies ) X Z L& FRIZ%ED EH D
3 Capcell pak C18 UG120 S-3 (KB —#H) Iz L RFEDOH D
(3%) HIERNY) T —va v
< RINEI SR K OV UK
VR

i~ B8

ANEN R R LR

ARORE g MY ) Rsp, (%)
R B FIEL A AR 0.05 3 93.7 7.5
0.25 3 90.7 34
0.5 3 95.7 5.8
TFIRE R B A Rk 0.05 3 93.0 8.8
0.25 3 89.3 5.0
0.5 3 87.7 7.6
TINT 7T 7oA 0.05 3 102 6.8
0.25 3 94.3 7.8
0.5 3 92.7 9.0
- L[E)EAER

S0 B Fahak  FHIE WRINEREE WONENNER  sidr Ukl SRR
" TOBRER BRER (mgke) (%) RSD, (%) RSDp (%)
PURHEE F B 7 0 0.5 91.6 2.4 6.5 0.36

- EE R (E—-EBREICX 2R B 0.02 mg/kg

HorRat
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(%) ru~ 7T LH)

A B
. Il
y :
5
= N |,|
_ | |
B N e |
5 10 15 g 10 15
{RISRE, 4 N

BRERRUVAMEA#OIOT TS L
A BEER (PN Xm b LT 20ng HEA)
B : #hnEEr (RS E AR AR Y 7Ly X & LT 0.5 mg/k fHY BIR
yili))

110 v ~FHF v

1101 L7 = T X AXKRRIAFHF o OH AT a~ 7T 71285 RS
%
32612k B,

111 =AY >
111.1 vBlrvzaAg RREROTA 7o~ 7T 7125525 E
o212k B,

1112 HAZwv~ N7 Z 7k
A HEOCHRH
1) UL A NY EAERR oYL A MU 2 [CpHpwCLNOs) 25mg % 0.01 mg @
HiE TR, TOHMEZTHEL, 50mL DEET T 2|2 AN, 7& 2 10 mL
EMZTENL, BITHERET 224- PV AF AR Z U ENZ T~V A R
VIEEERWE AT S (ZO 1mLiE, LA R ELTO0Smg2Ea Al T
Do) o
R L €, RO 5% 224-b U AF A H =T b (4+1)
TIEMEICAHR L, ImLHIZy~L A R LT0.02~1ug 25 H T HEEDY
AL A Y EER A TR D,
2) TAW~Y I RT U A BT AW~ 727 L (KL 149~250 pm (100~60
Av i) ) Bl 130°C T 16 BifEaatid 5,
B & =3
fh H IIHTRREL 10~20 g 2 0.01 g DHFE TEY . TOHMEEFIHFE L. 200 mL
OIFe =7 T Az A, K 30mL 2z CTEL, 30 yMEER, HicT k&
F=HRU/70 mL Z01%, 30 2V IEE THET 5, 200 mL ORET 7 X2
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7 7RI OTICES, MitiEE A (5 B) TRIIAELE, ko=
7T AaROESEIERTE F=FY/L—K (7+43) 50 mL TyEH L, RERIC
WHl AT 5, BICEET 7 ATIOERETTE F=1FU L—IK (7+3) &Iz,
R 23 BHAK & 35,

K o BEHAN 100 mL %25 52> Uik b U v A (5 w/iv%) 250 mL
SO FH 2 50 mL A A4L7= 500 mL D73k A Iz 5, 2k A % 5 47
L IRV IBE-%EE L, KE (THE) % 500 mL O53E}F B IZAfL, ~
¥V (BE) 2200mL D=7 7 23l AND, ~FH 2 50 mL %5
ABITIA, BERONICIRVIBEEEHEL, ~F U EEEO=A7 7 22l
b¥s, ~FVUEEEEOMEBT MY vA (HK) THAKL, 300 mL 729
W77 Al AMTART D, D=AT7 T A3k OAMENERD ED~F
PUTHREF L, WREEOAREBEBL CAHAREADED, A% 40 °C LLFDK
WTIZE A ERET 2 E CTHUERME L 2%, ER8 T A%k THET 5,

W) 2 ~F % 30 mL T 200 mL O3 iREHIB L, BIZT7E F=FJ/b—
A (100+1) 30 mL Mz 5, ik} % 5 ML <SIRVIBE-ZEFHFEL. 7
th=FUVE (FTE) %200 mL ORTIETZ 7 A3l ANDL, TE M=K /L
—7K (100+1) 30 mL ZJEO3EIw=Fz, FESnICEY RE-HHEL, 7
T r=hFINVEBEHEORTIETZ 7 XA 2lZdbE5, 72 F=FU/VE% 40 °C LA
TOKBTIEEALEHET D E CRIERNE LR, ERTAL2E- TEET L,

ANXH Y SmL ZMATEREWERN» L, 17 LI 2 3EHEK &5,

717 LA FAM~ 7 %275 10 g (9.5~105 g) KOWEEET b U 7o (SEK)
2g (1.8~22g) ZENENAFH U NRBEIETH T L8 (N 15mm) ([ZIEK
LRI, REAFTE TAFIO LIS 3 mm OF SIET HETHRESE, 5
LT 5,

REHAR & 7 7 DAL, BEHERDO AN > TW e T 7 T A az~FHh o 5
mL 57T 3 [mIYEE L, PRk ZNER D 7 22 Z, REN T TARIO Lo s 3
mm OEIWETHETHHEIEDL, ~FH o —ryzFLz—7/1 (19+1) 100
mL %257 LI, RERICHHESE S, 300mL O T T T A2 0T LDOF
ICE X, "X —YxF o —7/b (4+41) 150 mL 2507 A2 A T~ A
MU U EBEESED, BWHIKAZ 40 °)C LT OKIBTIE L A EHET 5 F TRER
ML, BRI A2 %> THET S,

224-F U AFAX 2 =T 2 (441) 5mL ZIEMEICINZ THEREYETH
MWL, AV~ 757 4 =T 2 BHAK E 35,

HAIa< 7T 7 40— BEHARKOE T~V A U RS 1 L &0 A
sa~< NI 7ZEANL, Za~v N T AERGD,

HIESME fl

i sl 75 B A

7 7 LA ERR v T =BT A (S0% D Tt
TENLAFIL—50% AF IR vaxhrra—T7 ¢
Y7, N 025 mm, £ & 30m, BEE 0.25um) 2
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oy U —HX
AATT T A

RS S SV NS

: He (1.5 mL/min)
: N, (60 mL/min)
A7 YUy hLZ (60s)

OB AR IR B 250 °C
717 A fE R 80°C (2 min fRFF) — FRE 20 °C/min—250 °C (18 min
TRFF)
BOH 2 IR 300°C
G il HEonlr7a~ T 78060~ A RN D3RO —T7 HI X

XEEMOMZ RO THREMREZIFER L, BEHFO LA M) v EEREBT 5,
H 1 7a VP (Floridin ) XiZZh ERZED LD
2 Rtx-200 (Restek ) XiZZh ELFEDSH D
(&) piEAN) TF—va v
< RINEIER K OV U FS

e ; W .. WINENR R MR U RS E
B D FEFE (mg/ke) Rk L (%) RSD, (%)
7 7 B 7 R AL B B 0.1 3 91.7 54
0.5 3 83.3 1.8
I 3 873 12
EN S 0.1 3 95.0 9.2
0.5 3 84.0 3.1
1 3 96.3 3.0
T T 7 0.1 3 90.0 80
0.5 3 90.0 73
1 3 93.0 49
- LA
A 5 Hiha AR WNPEE WINENNEE  sedsE Uke SRS
AMORE ey mE% (mgke) (%) RSD, (%)  RSD (%) R
SR A T 7 0 0.5 9.8 7.4 7.7 0.43

B TR (- BR=EICLH6HER)
(%) Z7u~ s7 T L6
|

B 0.05 mg/kg

| !
o | |=i ‘ bl
| JL. - _._d.,_ul . .__Lh._.-. —
o 5 1o 15 20 25
B EiTi )

BER (URILARY)2ELTTIngiEA) OO TS A
112 v~Tv

1121 T rIPU0 ROV~ DA Aa~w 7T 71285 REESHTE
EIE 1312k B,
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