EOE HUSH
1 »OEmAS
1 777 %V 2B
1.1 OFmOEEKRs o~ v 7T 7% 0F DERSHTHICK D —F Ok
(10 FH i PH - k)
I 1ICX D,

1.2 777 bXT UK v~ 7T 71X BRI HTE
G &P : BLAER, &2 bAZ L, AT a—r¥ A L— FRREHER RO
EOLAT LA L —)
HI3IMIITLD,

13 777 b O/ n~ /T 7 =74 brI N YT 82 —I2 LD
PAKIIRER

G PRI = RG> % Bk < Bk

3 4ICE D,

1.4 #ETF v b A= —IEN
T AREZBOWTHEHENDLIR B AZHOWT, HEZE EOBLENL ML %

EHT 22 ENLEE LA, ZO5AE. MK 2 OZYEMHRIETA R4 0D 4

DL OCICHIY 3 Hr 21T\, B BREIZB T 2 HE LK O E O B A E % i

Tt aER L ETHEAT S L,

(1) #ACEMDT
A HEOHEH

) 777 MV URAERR T777 %22 B [CHROs) . 777 b
v By (CiHOs) « 777 hF v Gy [CyHRO7) KOT 77 hFx v Gy
(Ci7H1407) % Smg % 0.0l mg OHTETED, TOEMEEFLIKL., TN
250 mL O®GETET 7 A2 AI, XUEB =T = MU (49+1) %0
ZTCHENT, BICELEE7 I AaDERETCRVEr—T =1L
(49+1) ZMZTT7 77 hFT > Bi, By, G MO G EREFRZ T2 (2
NHEDOWEA 1mL X, 777 Fx%T 2 B, Boy GG EXONG, & LT 20 pg %40
ENEAT D, ) o

ERICEL T, SEEFRKRO —H4REAEL, XvEBr—T7TEF=FU L
(49+1) CTEMIZHRL, 1 mL FIZ7 77 FF2 > B, Boy GIEDNG & L
THEO02ug 286 THT 77 bV UVIRAEREREZFAT S,

2) 777 hxTr BiERER MEHICELT, 777 Ty B EEERIEKO
—H AR =T =V (49+1) TEMRICHERL, Il mL PlcT7r 77
R U B ELTO02ug2EA/THT7 77 bFr B EERZFNS S,

3) JRBHIK sanaRh—T% b —~FH 2 (20+1+1)

44



B & 2

il s IHTEREL 20 g & 0.01 g DHTETEDY . ZOHEEFEH L. 500 mL
Do ERFIZAIL, K10 mL 20z T L72%, 7 rrdk/bA 100 mL 21,
30 R VB CTHIN T 5, iR E A/ QfE) TA@L, dgrn~ 7
77 4 =T 2RENRR E T 5,

W~ 777 00— HEEKT O—000 2 em BN ALEE X— AT A
YETDH, TONR=RAT A v BIZEEHAKR O —H (10~20 pL) . T 7T bR
VIRAFEYERR 10 uL K O EBAER D72 DT 75 F % v By FERER 5~20 ul
OMOEEEZ 1.5em FRlc~A 7)o J2ZHWTARy 15, HEEK
ZIEEMIC AN, BERO FFEMRASR—Z T L 10em L EOE S22 5
F O TR L%, @Ekz L vt L TRz 2,

Al o ahEAET Y M A= — (K E : 365nm, @t R 430 nm)
X077 T bRy y B EEBKORERAR Yy R ORABHSKOT 77 F %
Y BIERAR Y NowREEZRET S,

iR T 77 My By AEER O WG ) DR ER A R L, AU
DT 7T hFT B EEEETS,

1 YUATn 70 77— h—Ta— (20x20 cm) (& L7 A L AFEHSE
#) NZINnEFREOHD

(2) MFEHMNT
A HEOCHRH

) 777 b VRAEEERK T 77 by B R (1)O AIZk5,

2) T b —IK—HERE (425+75+4)

3) EEERENTAWR  EEEREN (1) —/KFn4# 200 g (199.5~200.4 g) % i & D KIZEE
AL, M 3mL 2%, HIZKEZMZTIL &35,

4 U BT BT hra~w NTTZ 7YY BTN CRifE 74~149 pm
(200~100 A v+ =) ) ®1%& 110 °C T 2 BFRIEEE L, 1 v/w%AH Y & DK%
ATRML, —&KHET D,

B = =

fh tH IHTEREL 25 ¢ &2 0.01 g DHTETEY ., ZOKEEFEH L. 500 mL
DPEIRHT AL, IR 250 mL 200z, 30 MRV B CTHH L, A#
(2 ff) TAHBT D,

A 125 mL Z 500 mL D727 T Z 22 At BEBREREIE 20 mL K Ok
25mL &M%, 50°C LA F DK TH 125 mL £ CRIERM L% lmT 5, ik
Ma Z /K T200mL DR A XY X4 —IZB L, KEMZXT200mL &L, A
e Qf) TAHET D,

A 160 mL % 250 mL O3 KIRFIZAIL, 7 rak/b A 50 mL &% TR
DWIRET-%HET D, 7uuhLaE (FE) 2=f77 A3l A, EY
WRIZ7 ma AR/ A50mL 2 NA, FERICEEL, Z7eedhrA@afeo=MA>
FAaIZEPbE S,
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suauR/VAEEEEORE ST MY v A (K) THAKL, 200 mL ©72 9
K77 2aizAk (2 f) TART D, BO=A7 T ZAaKROEFT ) 7L
ZNERADEDO 7 v RV A THE L, BiREEOABEEL TAHREEDYE
%o A% 50 °C LT DK T 1~2 mL £ TRIERME L., & 7 2B Hid 5
REHAR & T 5,

71T HALER Wi+ hU A (fEK) 10g (95~105¢g) . U b7 15¢g
(14.5~155 g) KOWmifEF FU 7 A (HEK) 10g (9.5~105g) #ZNEhT =
FrT—=FT ) —~FH o 3+]) BB IETH T LE (N 20 mm) (ZIAEK
it LA, JRE DA FECTABIO LMD 3 mm OF S I2ET D E TR STl
T LERHT D,
REHARZ B 7 DT AN, REHARO A>T\ 7 I 2Aa%snn
RV 2 mL 0T 3 PR L, TeikAE DT AIINA, KA T TAH O i
ME3mmOEIIZETLHETHRHSES, Bl Frm—T /b —~FH
(3+1) 150 mL #4177 MMz, FERICIE S5,
500mL O T I Aaz2 BT LD FICES, ZJeaRLh—T%
(4+1) 200 mL %77 KIZMZATT 77 hF v v By ZIRHEE 5, k%
50 °C LFOKIBTIEE A CHE[ET 2D F CRIEEM L, FICEZ T A& %5 T
WET 5, —EEORXCEBU =T M= MU (49+1) ZIEfICIZ TERE
WEEHL, g a~ 777 =T 2RENRIR E T 5,
WEro~ N7 74— (WOBOHE s n~ T 7 4 —DHEITL S,
il E (DD B OHEIEDIHEIZ K D,
EH) il (H)D B OEFHEDIHIZ L 5,

W1 Ta—AFLC200 (L7440 AFEMESR) X hEF%SE0L 0

B &72HA5ZL

A HEOHHE
) 777 FFVVIRAEEKRLNT 77 b v BiERER (1H)D AILLD,
2) YUHBHFL  QDADHILD,
B = =
il o ok 50 g 2 001 g DMfTETEY, ZOHKMEETE L, 500 mL
DRI HIZ AL, K 25 mL 2z TRELZBE L7, 7 red/LA 250 mL
Mz, 30 RV IRE T3 5,

k% =7 7 AalC A, BWEOREST R oA (K THAKL,
Ak (2 FE) TABT D, AR S0 mL % 200 mL D737 7 A 22 A,
50°C LA R ORI T 1~2mL £ TRERM L. 7 7 H0FITHET 5 3 0Bk & 7
Al

717 NALBR Wil hU v (MEK) 10g (95~105¢g) . YU B 7N 15g

(14.5~15.5 g) ROWiEEFT RV v A (MEK) 10g (9.5~105¢g) ZZFNZENo 1
ARV AICBREB ST T T A% (N 20mm) ([ZIERIE LiAA, R TE TA
FO LGNS 3mm OFSIZET HETHHSETH 7 2500 T 5,



REHEIE 2 71 7 DIZ AL, RBHEKD N> TWe kTR T7 7 XA ax /oo
BV 2mL §TOC 3 EIBEE L, EIEE DT AT A, Wi A TAH O EibG
NH 3mm OFSIZETLHETHRBSES, FIZAFH 2 150 mL KOV =T
JT—F L 150 mL 2R S 7 A2z, RERICHE S5,

300 mL ORTIH T T AaZ T LDOFICEE, Z7uafR/Lh—RAZ ) —)L
(9+1) 150 mL 2 H T AZMATT 77 hF v > B ZEHS®, WHiEE
50 °C AT OKIBTIEE A EHAET 5 CRIEEM L, BICER T A %% ST
HE[E %

—EREORXE =T = 1KVU b (49+1) ZIEMEICINZ CTEREM 2D
L, BEgrua~ 777 40—t 230BHAKR E T2,

g~ N7 7 40— (WDOBOEEIa~ NTT77 4 —DHIZKD,
il iE (H?D B OREDHIZ L D,
CI (HD B OFFEDIAIZ L 5,

4) LA ETE

A HECHH

) 777 b VREEERKR T 77 by BiEHER (1) AIZk5,

2) HEERSRIATR QD A D3Nk D,

3) YUBFNL QD ADAHTLD,

4y TS T L7 a~ NI 7 HBRET VI (CRiE 63~200 um
(230~70 A v =) )

B & =3

il i IHTRREL 50 g 2 001 g DHTETEY, TOEZFH L. 500 mL
DR HIZ AL, HEE (0.1 mol/L) 70 mL Z Mz CREZM L%, 7nn
ARV 250 mL 2z, 30 AR 0 IRE I T 5,

suaaRbE (THE) Z=M7 7 XAl AL, BEORBET MY ¥ A
(ME7K) THIAKL, A (2FE) <AL, BRI T 2RENRIR E 35,

K o BUCBHAWE 100 mL & 300 mL ORI 7 I 2|2 Af, 50 °C LR
KBTI E A EHET 2 E THIERMET 5, 77 h>20mL, 7K 60 mL K& OVEE
FEEATRIK 20 mL Z M2 CTHEEMZEN Lok 5 oEE L, 20z AH (2
) TAHIT D,

A8 50 mL % 250 mL O3 #EFIZ AR, 7 @ r i/l A 50 mL 212 TR Y
BELLBHET D, ZueukVviE (TR 2=M7 7 XAalT A, EEIK
27 mafR/AS0mL ZMZ T, FERICEEL, Zaedhri@aeieo =47
FAAIZHEbE D,

sunRVAEEEEORET M) v A (K THAKL, 200 mL O7229
BE7 7 2AalZA# 2 fE) TAHBT D, EO=A7 7 2a kOB NI UL
ZIERADVEDO 7 v RV A THEF L, WRAZFRICAEL TAHAREGDE D,
A% 50 °C LL N ORI T 1~2 mL £ TRIERME L. 7 7 LA 9 2 308
WRET %,
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71T LEE @R VI S5g (45~55g) . YU B 15g (145~155¢) K
Uil F U o (EK) 10g (9.5~10.5g) ZZFNEN7 1akL LI RE S
HTH T L8 (N 20 mm) IZNERDE LiAA, IEAFETAAD EiEos 3
mm OFSZETHETHRHIETH 7 2 E2THT 5,

REHAR Z B 7 DA, REHADOA> CWiERT R 7I Aa% 00
BV 2 mL FOT 3 EIBEE L, BeiRE N T LTI A, WS FE T AR O b
MHE3ImmOEBIICETHETHHBEIES, FiI_XUBr—EEE (9+1) 100mL
FORTzF o —F)—~FH o (3+1) 150 mL ZNER D 7 22Nz, [FEEIC
mHEE5,

500mL ORTETZ T A2 7LD RICES, ZJuanfR)Lbh—T%
(3+1) 200 mL 4 7 AZMAZTCT 77 hFv v B 2R S® 5, IwHIERE
50 °C LLFOKIBTIEE A EHET 5 E CRIERME L, FICERTALZEST
WLl L7k, —EBONUVEY =T b= KU (49+1) ZIEMEICINZ T
BhEmnL, BEara~ 777 =1t T 2R EHATR E T 5,

g~ N7 77 40— (WOBOEEIa~ 7T 7 4 —DIHIZK D,

il iE (H?D B OREDHIZ L D,

H) 1 (HD B DEFHEDIHIZ L %,
£ 1 Aluminiumoxid 90 aktiv Art. 1078 (Merck i) XXzt L RZ%D 0

2 77T RXTU B,
2.1 ORFEOWEK s v~ N7 T 78 7 MVEESITEHI X 2 —F o8k
(10 FH i - k)
B3I 1ICL D,

22 TT7T7 MXTUOWKs v~ 7T 7 KD RIREHTE
GE A& - BLAfE, LA L, A7 a—rW A L— ) FisEE R KO
EOBLAZ LA L—)
BIH3IITL D,

23 TI7IRXVUDEKIu~ NI T T =T NrIANY T 7 B —IC L DR
SIMNTIE
G FH#PH « RS2 &2 Bk < &k
B34k D,

3 777 hFFT0G
3.1 DONEOWRIK v~ T T 7 X T DRVEESHTRHC K D —F ok
(it R i - k)
FIH LICX D,



32 777 XV UOEEKs a~ h7 T 7 K DRI HTE
GEH&ME : BLAfE, E2bAZ L, AT a—r¥ A Lb— fREHE R & O
EOBLAZ LA L—)
W33k D,

33 T7IRRLLOMKI B b ST T =Tk I AN T2 A —IC X DI
PAL IR
G ARG = R % b < )
B340k D,

4 TTTRXVY G
4.1 DUOFEDORKIZ o~ 7775 0T AAVEBGIFHC L D —F ok

(it FH L PH - k)

I 1ICk D,

42 777 MXT 0K v~ 7T 712 L DRI HTE
A& : BAfE, LA L, AT a—r¥ A L— FEHE R KO
EobAZ LA L—Y)
HIH3ITk D,

43 TIT XYL OWKI v~ NI T T =T 4 M IANY T S —IC LB R
SAKiIRFS
CGE &R - KT 2 bR < Sk
F3Hi 4L D,

5 AT VIRV AF
50 DOEHOWREK I~ N7 77207 AEESHTFICE 5 —F ok
(it F i - Rk}
FI3HI 1K D,

52 WKk a~ 7T 7k
A HEOHEHE

ATV < N AT NEAERR ATV 7~ FAF 2 [CisHiOs) 1 mg % 0.01
mg DHIETEY ., TOHMEETHEL, SmLOoBALEY 7 AalZ A, 7k
=R LEMAZTENIL, BIERETTE A= IV ENZTAT I I~ F
AF U AEHEF R AT S (Z0f 1mL X, ATV~ AF 2 LT 0.2
mg B AT D, ) o

BEAICE LT, B¥EFKO —H4%27 8 h=FU/L—/K (21+4) TIEMIZAR
L. ImLHFIZAT Y/~ o AF L ELTO005~lpg 25 BT 28 DOATY T
~ N AT URERER AT 5,
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B = =
T i TR 25 g 2 0.01 g OHTETEY . TOEEZTEH L, 200 mL O
it =M 7 7 22 lZ AL, 7 F=1FVUL—JK (21+4) 100 mL =%, 30
SR VIR THI T 5, HHITR &2 18 bk IR 12 At 1,000xg T 5 47
FEOOMEL., EBAREI =T L a~ N5 T o — T T ARBNAK & T
Do
BT L BRI 9 mL #RBE ICAN., ZEEDT L (77T R
BT IV URiEA) B 2o DI LIAL, RTAKZ @R L7Z41D Ok
HE 4 mL 24T 5,

WD T DM LUIAAL, 2 mL ZiHESE 5, WHEREZHERKL, £D—
a7 AT v 7 i O eEE (RE 1.5 mL) (2 AL, 5,000xg T 5 4y E 05y
BEL., EEAREZRIEZ o~ N7 T 7 0= T 2B E T 5,

ks~ 777 0— BEHRBRKOEAT Y 7~ b AT EHERR4S 20 pL
BRIE I u~ NI 7ICEAL, T uv NS T AERD,
WE At Bl
B # o SN E R R (E R R - 330 nm)
T AN FITETINTI MM Y TV A (N 4.6 mm,
X 250 mm, HRifE 5 pum) "2
WOt W AKX —v—7k (1347)
i 3 : 1.0 mL/min
717 LFEIRE ;40 °C
R BonisZu~ NI AL E—sEmS B RO THREREERL, R
o275 ) 7V~ v AF U BERNT S,
£ 1 MycoSep 226 AflaZon+ (Romer Labs ) (X Z i & [FEDEH D
2 Mightysil RP-18 GP (BH L FH) T Zh & REFED S D
(2E) SHEANY T —va v
< WSHNIEII R fe ORI LA

- y WNRE .. VAN A Y 22 R UK
B Fl A (mg/kg) #R L (%) RSD. (%)
Jo B & B R 0.2 3 100 3.3
1 3 98.0 3.0
2= FH B0 fi 0.2 3 97.6 0.6
1 3 93.9 2.9
Y 0.2 3 96.9 1.4
1 3 97.2 1.8
EobAZL 0.2 3 94.9 4.0
1 3 82.7 1.5
- AR
- S FRE AR ONMEE WRINEILER  sngr Uk ERESURE
AROME  goy BEH (moke) (%)  RSD, (%) RSDg (%) oRat
1 P Bic & i 7 0 1 99.7 3.3 5.0 0.31

- EE R (E—-EBREICX 2R B 0.1 mg/kg



(%) 7u~ b7 7 246
A B

e l :5 l
= F i

Jl_ Ny e : N e

b=

IR =
. i} 5 10 15 20 25
s EECE P

ZEBRUGBMEAHOI O TS L
A EWER (AT Y 7~ U AF & LT S5ng)
B : Ik KA SEEHZ AT Y V<~ v AF 2 & LT 1 mgkg F4 &EHRN)

6 Brovsv
6.1 MOFEDEIK v~ s7F 7% 05 AVEESHFICE 5 —Foirik
(i &GP - k)
W3 1ICk D,

62 BTV UK TAX=A"L ) — VDK u~v N7 T 72 0T NUVE &
IIHTEHT & 2 Ry o #r ik
(36 FH % PR : fessERfLERE, &9 b AZ LA L—)
FI3FSIZX D,

6.3 W7~ 77 7 EESHTFHE
(i &b - k)
A HEOCHRH
)y B7 IV HEAER Y7 7L /2 [CisH»Os) 10mg % 0.01 mg DOHrE TH
D, TOEMEETLEL, S0 mL BB 7 A2 ZAN, Tk = U L%
ZTCTEWMNL, FIERETT =M IALEMZTET T L ) AR % i i
T5 (ZOWImLIZET 7L /02 LT02mgaEaAT5, )
BRI LT, EEFRKO—H2 78 h=HrU—/K (1+1) TEMIZHRL.
Il mL PICETIL /& LT 5~1,000 ng 25 HTHEEDOET I L o HEUER
T 2,
2) WiEHER BT T77 2 [CisHuOs) 1 mg % 0.01 mg OHTETED ., Z0OHK
EATEL, 20 mL OBEOELEET I A3 AN, T b= U LEMZTENL,
ICEMETTE M= M)A ZINZ THIEERKZH TS (208K 1 mL (€
777/ ELTS0ugEE AT D, ) .
BEAICEL T, WEERKEO —H%2 7 b=~V Lb—K (1+1) TIEMEIZHR
L. ImLFIICEBTT7T7 /LT Sug el DNERERE TS5,
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B = =

T i TR 50 g &2 0.01 g OHTETEY . TOEEZTEH L, 300 mL O
=77 2alz A, 7 r=FrUL—/K (21+4) 150 mL Z/x. 30 55
RVIBETHIH T 5, MR Z ke LIRS I AT, 1,000xg T 5 4RO 5y
Bt L. LERIEE DT DR 2 3BHATK & T 5,

717 N REHRIRE SHREN T A (BT T L URIAER) TEUIZ AR, )
DOWEHIK 4 mL 2T, ZOHOMHK 3 mL % 10 mL ORBREIZZIT 5, 2
DK 2 mL Z IEfEIC 10 mL OFEREIZ AL, 50 °C LLFOKIBTIE & A EiE
% E CHULIRMG L2k, BRI AZE> THET 5,

7 h=hrU =K (1+1) 1 mL R OVWEEHERR 20 uL % IEfEICIN 2 CREW %
BT, ZOWE 77 AF vy 7 8 0B (B& 1.5 mL) IZAfL, 5,000xg T
5 ELOBEL ., EBERAERERIES o~ 7T 7 EESWEHC X AREICHET
LREHAIR & T 5,

R, 8T 7L SRR 1.0 mL (CPAEYERR 20 pL Z IEREIC N 2. iR
ryua~ N7 T 7EESHFHC L DMEITHT DERER E T 5,

Wik v~ N 77 7HESHEHCE2HE SBHAR LK SRR 10 L & iR
vua~ N T TEESIFHIEAL, B8RS ARl a~ NI 85155,

WE At Bl

(k7 v~ v 7'Z 7#)

7 7 LA T BTN I U BTV T A (R 3.0
mm, & 250 mm, KifE S um) "2

a8 Wi 7 b= U —A % —/L—10 mmol/L HEHET >
=T LR (44749)

i  : 0.5 mL/min

B7 A Al R 40°C

(& & Hrahae ™)

i i 25 o DU EBAE & AT E

4 & v b i RRIE(REFEA A4k (APCD) ¥ (BAA AV E—R)

* 7 7 A4 Y —H A :N, (2.5 L/min)

57 o 7 A : N, (6 L/min)

A H—7 = — ARFE 300 °C

E— 7wy ZiRE: 200 °C

C DL & FE : 200 °C

T =X — A F vimkz317T (BTTVL V) 319 (BT TT )

R BonhEBRA A VR e~ N T AL ET I L ) UV ROET T

T UDE—IEES RO THNEREEIC L D BREREER L, REFOET T 1L
J v ERERET D,
% 1 MultiSep 226 AflaZon+ (Romer Labs #) XX Z & RZ%EDEH D

2 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Z il & FZ%ED

»



3 LCMS-2010EV (&8l /Eril)

(2 KD A1

(BE) HEAN) T —va
* VRINEI R B N RS JE
- ; IR .. N EIES MR UK
‘:] S O) *E i n
DTS (moke TR RSD, (%)
FAI TR B A ETE 0.04 3 114.5 5.7
1 3 106.6 1.2
A FH 4= F BE A fi ) 0.04 3 101.7 8.7
1 3 106.4 0.7
KE 0.04 3 98.7 5.0
1 3 98.4 1.0
Yok 0.04 3 92.4 4.2
1 3 94.2 2.0
- AR ER
spn e AR EHR O WIRE  mmewr o R URE  SERABIRTE
PR FE BREH BRELK (mg/kg) @iEm me ) RSD, (%) RSDy (%) HorRat
B A A sk 9 0 EESTHS (0.0388) 8.8 13 0.60
K% 9 0 0.2 112 5.3 8.3 0.41
7K 9 0 0.05 113 3.9 11 0.49
s = 9 0 0.5 112 6.0 11 0.60
< 4 = 9 0 F 9R75 Y (0.334) 12 14 0.76
&R (H—BR=IC X 2R B 0.005 mg/kg
*ﬁtH—FBE% (H—3 BRI L D) B 0.002 mg/kg

(%) 7u~ 7T L0

= EEE

{

ErsL

12

64 WK~ ~rT 7k
(1) fast

7 IV AR

14

15

{F3503R0. 755
AmER (RA4AREFAMICETSL/VELT
1 mg/kg HEERM) O/ LTI L

A HEOHE

Y771/ [CisHnOs) 10 mg % 0.01 mg OHiE TH

D, ZTOEMEEFLEEL, 50 mL DEEEET T AIIIAN, TER=FILE
M TEHEML, LIERETTEM=NIAEZMXTET 7 L/ EHERK
TS (ZoOWImLiZ, B7 7L/ L TC02mg 2 a8l 5,
AL T, E¥EFRRO %27 b= U b—K (21+4) TEMIZA

L.

) o

ImLHICET 7L/ LT005~l ug 2868 THHEDOET T/ v
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PR 2 T %,
B &
il sl 520 B OfHOHEIZ L 5,
7 LAE BRI 9 mL ZRBRE I AL, SNV T L (T 7T FRY
e BT TV UEIMERE) B Ao W LIAL, FETCAAIZ@EIE L)
D ORI 2 mL T 5,
WNZHDON T L EMUIAKR, 2 mL ZHHESE5, MHKREZHELL, 2O
— e 7T ATy 7 B LREE (K& 1.5 mL) IS AL, 5,000xg T 5 4y
DOBEL, EBARERIEZ o~ 87T 7 40—t T 2RBNAIR E T 5,
Wik a~ 777 0— BREHEKEOEET 7 L AERERRE 20 uL Z kiR
sa~< N7 I 7WZEANL, Zua~v N T AERGD,
WESME Hl

il

O R EotmtEs (BEPEE 278 nm, G E : 460 nm)
BT A FITETINAT I Y VT A (N 4.6 mm,

£ & 250 mm, K 5 um) 2
woOBE W AX ) —v—K (13+7)
i #H : 1.0 mL/min
717 LFEIRE ¢ 40 °C
OB Bohnlru~ I AL E - ESERD TREREIERK L.
REFOET I L VEEEHT S,
£ 1 MycoSep 226 AflaZon+ (Romer Labs ) X Z i EFRIZEDH O
2 Mightysil RP-18 GP (BAA{LFH) I EFFEDOH D
(2E) HHEANY T —va v
« WRHNIEN R R OV UG
VR

IENIES R UK

ol oo fl A (me/ke) R L (%) RSD, (%)
T BE & B Rk 0.2 3 102 2.6
1 3 93.6 1.9
2 F B A R R 0.2 3 110 0.8
1 3 101 1.7
EHobAZL 0.2 3 99.4 1.7
1 3 95.2 1.5
0y 0.2 3 99.4 1.7
1 3 95.2 1.5
- JL[EEER
s e ARER O EHR O OWRIEE RIENER sndeis SRR
PROTR gt psk (mgig) (%) RSD, (%) RSD () o
% A i £ i 7 0 1 103 3.0 4.8 0.30

CERETIR (E—RBR=EIC X DR B 0.05 mg/kg



(%) 7u~x 77 400
A B

!

L
|

LSRR
EAEE

P | O — |

o § 10 15 20 2§ et

a [ 10 15 20 25
H E A
FrIISME. 5 LECIELL PN

BERRVAFMEHOIOT T T L
A HERER (BT7Z71 /LT 5ng)
B : #ECE (KHBLAGEEHZET 7L 2 & LT 1 mgkg Y4 &HRN)

(2) #H
A HEOHH
BT IV R Y771 7 [CisHnOs) 10 mg % 0.01 mg OHfE TH

D, ZOHMEZFTH L, 100 mL OBEEET 7 AT AN, AHX ) — L&
ZTCEN L, BICEBETAY ) — AV EMZTET I L ) AR K %
T5 (ZOWImLIZET 7L /02 LTC0lmgaaaT5, ),

RICEE L C, RO %2 A% ) — NV CEMICHIRL, 1 mL Fict
TIL )L TO0SS5ug 2B/ THBADOET 7V ) SMERERE RS D,
B & =
il M oHTEkE 50 g 2 001 g DHTETEY ., ZOEMEZEFTELL, 500 mL
DI HIZ AL, K 25 mL Iz TREL 2 L7, 7 rad/LlA 250 mL

2z, 30 4R 0 RS Tt %,

FhH IR A ekl m OIS IS AdL. 1,500xg T 5 rfm Dyl 5, 7 ook
g (FTE) #=A77AalZ AL, @EORET Y v (HK) TH
KL, A QF) THET D,

A% 50 mL & 100 mL ORTIT7 7 22T AfL, 45 °C UL FOKIBTIEZE o
CHLE TS E CRITRM L, FICER A2 E-> THBET 5, b=y 2 mL
ZMZ CTHREYZEWN L, T LI 23R & T 5,

717 LALER U BTN =AT 5 (690mg) & R 10mL THET 5,

AREHAK Z X =07 DA, AEHEIKO N> TWe T 7 7 2 a% k
N 2mL TOT2EPESH L, WiKE I =17 A4, JEE® LTRH S
D, HIChLZ 10mL 2 =8 7 AIA, JEES LR ESE5,

50mL ORI T7 I AaZ2 I TLADOFICEE, Z7uak/ LA 12mL & 3
=HTAIMA, JEEFILTET IV U ERHEE S, WA 45°C LLF
DARBTIEE AV EHET LD E THIERMEL., LICERT A2k THET D,

AL ) —) 2mL ZEMICMZ TEBMETRN L, AT T 7 45—
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(FL2ZE 0.5 um BAF) TAMBL, K7 o~ b7 77 0 —i2ffd 23 0EHER &
T 5,
Wik v~ 777 00— REWEEKOEET 7 L RS 20 uL ZIRIK
sua~ NI 7ICEAL, 70~ NI 85155,
W E S A
B
VN

CHOBM AR (BRI R 276 nm, HOGIK K ¢ 455 nm)
AT BTN I Y AT T A (N 4.0mm, K
X 250 mm, HRifE 5 pm) *2
wOBE W AZ S —v—IK (7+3)
i # : 1.0 mL/min
it 1 Bohizra~ NI A0 E—7 &S THEZ RO TRrEft s
ERL L, REHFOET 7L v EERET 5,
E 1 P IE 2 mL/min F2E & 55,
2 Nucleosil 5C5 (Macherey-Nagel ) XX 2 ERZED H D

B E

(3) HElA TR
A HEOHH

) B7 7V SRR (HD AIZE D,

2) 7T BRI 7 T W —KFa 106 g (105.5~106.4 g) & KIZIEMNL T 1
L&7T%,

B & =3

fh il IHTEVEL 50 g & 0.01 g DT ETEDY . ZTOHIEEFE L. 500 mL
DIFEIRHZ AL, HiE2 (0.1 mol/L) 25mL O 1 v k/L A 250 mL & 01 %,
30 SrfAR D IR TR T~ 5, IR A 3Ae i DL EOE 12 Adu, 1,500xg T 5 47
Wi LaEEL, Z7eedRrsE (TE) 2=A77XAalZAfLd, Zrrk
NAfBEEEOWEST U A (MEK) THAKLE®Z, A THE L,
R 23 EhRIR &35,

B o REHA SOmL 25 50 CoHKER{ET Y U AYER (0.5mol/L) 50
mL X O LT b U o AEEFIVEHR 10 mL & A4u7z 300 mL O30 IRHZ Mz, 1
SR LUSIRYIBE 2% 30 oML EFFEL, ZenkLrsE (THE) 2T
%, Zuaurk/vh 50 mL IR HCN A2, FRRICERIET 5, 7 = BRIRIR
50mL OV v /b A 50 mL & RIESHICINZ . B ICIR D IRE -4 FfE
L., 7RV AE% 300 mL ORTET7 7 ACARTHAHT H, 7R
Jb 50 mL & HRIR RIS 2. [FIERIC 2 BIEET 5, A% 50 °C LL T D KR
TIEE A EHET 5 CRUERM L%, EFZ T ALk TRET 5,

AL ) —) 2mL ZEMIZMZ TEEMERN L, AT T 7 45—
(FLEZE 0.5 um BAF) TAMBL, K7 v~ b7 77 0 —2ld 23 EHEK &
T 5,

Wik v~ 777 40— REWERKOEET 7 L UREMERS 20 uL ZIRIK

sa~ N7 Z7ZFEANL, 7~ NI LEGD,



RIESME #l
B & ot (B E : 276 nm, #OBE R 455 nm)
T LA BTN INME Y ATV T A (MR 4.6 mm,
X 250 mm, HKifE 5 pm) *!
wOBE W K=TER=FUA=RXF =)L (10+8+5)
i # : 1.0 mL/min
it e BFonlzrsa~ N7 7400 —7mEINTEEEZ RO THRERE
B L. REFOET 7L v EEENT S,
£ 1 Nucleosil 5Cis (Macherey-Nagel ) X I Z i EFREDH D

7 a-BTT7T ) —)v
71 DOFEOWK I e~ NI T 7420 T AAERSNFHCE D —F ok

(it FH L PH - Bk}

I 1ICk D,

8 BETZ77/—n
8.1 MNUOmOWEE I/ vn~ N7 Z 74 0T MERSHEHCT L 5 —F ik
(it FH i H - k)
HIF 1Tk B,

9 ¥ro7 /v
9.1 MNEFEOWK I a~ NI T7 77T AREBSHEHC X D —F oWk
(it FH A - k)
I (D W

10 a-B7 71/ —)
10.1 NOB\BOWEIEK I o~ N 7T 78207 KRVEEGITEHI LD —FoiriE
(jE FH &6 BE - fAel)

Yari

FIHI1ICX D,

11 gEF7IL/—n

1.1 2OEFEOWEEK s v~ 7T 7405 DR BSHRHC X D —F oWk
(il FGtpH - Ak}
HIH1ICk B,
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12 HT-2 h&F ¥

121 RV aT7e U RZ00EmORKEK I a~ N7 T 74207 MV ESITFHICE D —F
Gy HTIE
(i FH &GP - k)
W32k D,

122 {®k7 v~ v7 T 7 ERSHRHE
A HECHH

HT-2 b33 A% Uek HT-2 F %> (C»H30s) 1mg% 0.0l mg DHTE TEY |
ZOHMEETEL, SmL OBAEE7 I A3l AN, T = ) LEMZT
WL, BIZERETTE = I LENZD (ZOWK ImL 1%, HT-2 hF v
LT 02mg 265, ) » FICZOEDO—%A27 & b= 1 U /L TIEMICH
WU, 1 mL PICHT-2 x> & LT25 ng Z2aHT 5 HT-2 b F 2 U HERER K
S5,

EACER L C, BEHEFREO 2 K—A% 7 —NL—T8% =K VU/ (18+1+1)
TIEMEICAR L, 1 mL 142 HT-2 bF & LT 0.005~1 pg & HT 558D
HT-2 b v R Z RS 5,

B & =3

Fh H IHTERER 25 g &2 0.01 g DKHTETEY . TOHMETH L, 200 mL O
R =AT7I Al AN, T R=FUL—7K (21+4) 100 mL #I0z. 60 55[H
WV IRE T T 2™, K E e IR IS AT, 1,000xg T 5 4.0
SEEL . BB AT T MLEICHT B EHATR & 15,

77 LN REHRIRE ZHREN T A (RY a7 U mnOFERLERH) #2 1
AR, WIOOFHK 3 mL ##T5, 10 mL ORBREEZ DT LD FIZEE, D
BOWHIKR 3 mL 2% %, K 2 mL Z IEMIZ 50 mL O3B ~7 7 222 A
AU, 50 °C LT ORI TIEE A CHE T 5 £ THRUERNE Lok, ERT AL %>
THZ[E T 5,

K—=RAF ) —nA—TEFr=1rU/L (18+1+1) | mL % FREICINZ CREEW %A
ML, ZORD—E 77 AFy 7R LLEE (K% 1.5 mL) IZAfL,
5,000xg T 5 il DBt L . BERREZIRIEZ v~ N7 T TEBESHENCL D
HIEICHET 23R & T 5,

Wik v~ 877 7EBESHEHCE2ME HEHAKR A O% HT-2 b ¥ U fmE
5L ZiRIEK 7 v~ N7 7 7EESIFHIEAL, BRA A U7 e~ b7
T LESD,

HIESME fl

(k7 v~ b7 7 7)

BT A IETINAT I AT T A (N 3.0mm, X
250 mm, KifE 5 um) 3

WoOBE W 10 mmol/L MERE T =T AR — A X ) —b (4+1) —15
min— A ¥ / —/L (5 min ££§F)



i ;0.5 mL/min
717 AR 40 °C
CE&ESHT Bl 17
iy H % DU E ARV By AT A
A4 A v b B RRENA A A (APPD) & (BA A2 E—K)
77 A Z—EE 100V
X7 7 A4 Y —JE J): N, (380 kPa)
CAN - S ) A : N, (7 L/min, 350 °C)
NR—=RF A Y —RFE :300°C
¥y 7Y —FEE:1500V
T =¥ — A A& ¥ imiz483
CEESHT Bl 275)
i i 2% ¢ U EBAE &Rt
A4 4 v b . RREAFA A48 (APCD ik (AA A E—F)
* 7 7 A4 ¥ — H A:N, (2.5L/min)
1 ye il A Nz (6 L/min)
A B —T7 = —A{RJE 400 °C
E— 7wy ZiRE:200°C
C D L B J:200°C
T =¥ — A A v im/z483
a B BoNT@ERIRA A U7~ N7 T 500 E— 7 mEXIEE S 2K
DTHREMZER L, BP0 HT-2 S v BEHEHT 5,
H1 ATREE S VAR A R L TR VIR E S FER TE 2 WA X, 300 mL
O =TT X arz v, HHEEOKEZ 150 mL &35,
2 MultiSep 227 Trich+ (Romer Labs ) iZZ i L FZEDH O
3 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Z i L RIZED L
D
4 Agilent 1100 Series MSD SL (Agilent Technologies ) (2 & % £ 45
5 LCMS-2010EV (&HR/ERTRY) (2 X 2 50651

I
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(BE) WA~ T—va v
* BB R K O UK B
W,

UIENES R LA

RO (mghe)  PEL (o) RSD, (%)
ol £ A B 5 ) e 0.015 3 98.0 3.1
0.02 3 113 4.7
0.2 3 107 8.7
P 2B I B B A R 0.015 3 107 6.4
0.02 3 113 8.6
0.2 3 103 5.1
R 0.015 3 107 52
0.02 3 107 7.3
0.2 3 101 4.4
LovAZL 0.015 3 111 0.6
0.02 3 108 2.0
0.2 3 101 6.9
- AR
s g AR R BNRRIE AONENNER ssEmm e SR
PRORE gt 558 (mgko) (%) RSD, (%) RSDy (%) o
1 L A B 7 0 0.2 106 2.9 8.5 0.42
j(? 7 0 0.2 104 2.6 9.6 0.47

/TR (E—RBREICX HMR) B 0.015 mg/kg
*ﬁtﬁ—FﬁE (L —RBR=E I X 2R A 0.005 mg/kg

(%) Zu~ 77 L0
A B

o B

o &

i i

Aim o
e .1._-.'_.._.I ...... d-:-‘ -\-.* ] ar _.._.,..._..-II ,_'E*-_
o 2 10 13 0 5 10 15

BERRUAMEHOIOT LTS A
A PEUERR (HT-2 %2> & L7CO0.1 pg/mL)
B : RINERE (REEEE AR A FEHC HT-2 ¥ > & LT 0.2 mg/kg HH 2% E1RN)

13 T2 hxv
13.1 OHFEORKEK I o~ 77752057 ARG ESITFIC L 2 —F ok
G b - fkl)
ORI WA

132 bV aTkerZn0@mEoKs e~ N7 72 0T ARVERSFICE D —FF
GARCIRES

(i FH &GP - k)

w32tk D,



133 bV aTkvURZOFHOREK T a~ 7T 7EEOITEHIC L D RIS TE
(e FH#apH - fak)
B3I 6ITL D,

134 HAZu~ k7T 7312
A HEOHEHE

1) T2 b EUERR T-2 hF T [CaH400) 10 mg % 0.01 mg O E TH:
. ZOHMEEFTLEL, 100 mL OBELET 7 AT AL, 7 ark/iLhEl
ZTCTWMNL, BIERE T o RV Az T T2 by O EERRK 2R3
5 (ZOW1mLix, T2 h¥F & LT0IlmgaEaAT 5, ) .

R L C, EEEERO —%H4 7 nah/L A CERICHR L, 1mL Hi2 T-2
FF L TI0ug 284815 T2 bV U EHEREZRUS 2,

2) PAEHERR A RFT 7 m—/L 250 mg % 0.1 mg DHTETEY, TOKEZT
grL. 250 mL OBEARET T AN, n-XUF U EMZTEML, BITE
MET - ¥ BN 2 THEERERIR 2 78 5,

AL C, WEERKO %2 n-0 X THIRL, 1 mL FIZA FF v
7ma—)L& LTO01pg #5HT 2NIEERZHS S,

3) VEHTAIR KEEALA Y 7 A 112 g (1.115~1.124 g) KOMEEA U 7 A 10.0 g
(9.95~10.04 g) ZKICEENALTIL &35,

4 VBTN BT hrsa~< NI T T7HYY B (KR 74~149 um
(200~100 A v =) ) H3%& 120°C T2 BT 5,

5 7MYV vt AV B ERRAKR A X ) — )V CIBRGEE L=, R4
Al

B & =3

fh H IIHTRREL 10~50 g 2 0.01 g DHFE TEY . TOHMEEFHF L. 500 mL
DRI ATV, A X 2 ——7K (1+1) 250mL #0% . 30 55 [H3E 0 JRE Tl
ML, A% Q) THHET 5,

A 60 mL Z 500 mL O E—F —IZ AL, Filg7 =T LEK (30 w/v%)
240mL ZNx THERE, BIZT A4 Y U125 (24.5~254¢) #MZ2 THhERE
e, AH Q) THEL, KHRICHT I BHAIKE T2,

Ko B BCEHA 200 mL % 300 mL D4R Al AL, Z madk/l s 10mL
ZMA T MMULSIRVIBEZZFEL, ZendhriaE (TR 26600
DY 100 mL &2 A4L72 300 mL O 43k i-F B I ANLD, 7 = rdR/LlA 10mL
Z ORI AT CTRARICEE L7212, 7 v o RV A8 & 53 =k B IZ AL,
BN CIEYVRE-BZEHET S, Z7aaiLi@Ba2b50h UOET Y 7 A
(HEK) £ 25 ¢ AN 2@ S THAK L, b7 A0E I3 25 REHA
WReET 5,

T LALEE RiREET R Y oA (EK) 1g (09~1.1g) . Y UABFL2g (1.8~22
g) MOl hU 7 (EK) 1g (0.9~1.1 g) ZZHEN7 v a R/ NITEE
SHTH T LE (NE10mm) [ZIERGE LiAA, Y=Fm—7 /L 50mL KOV
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2 eR/L A 20 mL ZNAXRINZ TH 7 L&2GFEEF L, KEA R TAKD Eiinrd 3
mm OFSNZETDHETHRHSETH 7 22T 5,

RBHAWK SmL % 50mL T T7 I 23z A, ~FH o 20mL 2%, &
AL, BT DICAN, EDORTIET T A3z BEDO~FY T3 EEE L.
Ve % 717 NN Z 5, WA FE TAHO Eigh 6 3 mm OF SIZET D E Tt
HEEZ%, B 20mL, XUBr—7% b2 (1941) 30 mL ZER D 7 A
[N CRERICHH S 5,

100 mL O T 7T A% 07 AOFICES, Y2FLT=—7T/)L30mL &7
TLICMATT2 PRzt St W% 50 °)CLLTOKBRTIZ L A L
4% £ TRULRM L72#%, R T ALk T[T D,

NRUBY 2 mL ZIEREICINZ TEREWZE L, 10 mL OBt U HRBREIC
AL, FERICHET 2 REEIR & T 5,

RIFEIZ, T-2 b % 3 U AEUERR 50~400 uL OO R 2 Z L4 10 mL Ot
U OB AN, BRI AZLE> THE LK, X8 2 mL 2 BRI
THRBWZEN L, FEEIC T 5 8 EERE 35,

Akl RENARICHEE T N U v A (JEK) K1 g 22X TRV EE-%. N-
NTEINFaTF YA IF =)L 100 uL 2Nz D, ZOReEFERL T 1
SRV RS, FIZRBEAKET U U AEIK (5 wiv%) 2 mL 21z, FOER
LT2 MR IBE - BEHET S, XvPrE (LE) o—HaEMIcEn, N
PEAERE CIEREIC SEICHIRL CH A7 a~ N7 77 4 — It T 2R ENAIR E 95,

FIRFIC, BEEMERRIZOWT, UBHEIK & [FERICEEL ., A7 e~ T T 74
— T BB FFERL T2 PR UERER LT 5,

A< 777 40— ABHRK KOS FHER(E T-2 M AAEHERE T A7
n~ NI 7WZEAL, 70~ N7 T AEGD,

HIESM B

i i SRR AR

71 L E A (NE3mm, £ 1.1m)

HTAFETAH : RV AFALaxHh o™ 3%) /(FAZe~v b NTT77 4

— M4 Yot Chifk 125~149 pm (120~100 £ >
:L) ) *6

¥ ¥ —AH A N, (30 mL/min)

RS AR ;325 °C

717 R EE 220 °C

o &% IR L 325°C

7 B Of#Bone/uvs N IANLHERIET2 FF U KA MR 7
=D — 7 @S ITHEMEZ RO THEEEIC L ERAER L. Bh o
T2 v v BEEHT S,

W1 T, REBEARE I EREO LD E WD,
2 RKEICBWTHEHENLIR B ATHONWT, FELLE EoBENS FLrx
CVEMEMTLZENEE LV, ZO5E B2 O Y EMEIET A R T



A LD 4 ORQJKOGNIHIY 7ot 247y, BH—BREIZR T 2 HE R OHE
OHEEEZ -T2 L 2R LI ETHEAT2Z &,
3 Ua—4rC200 (BH7ANVAREHER) Tz hER%ED L0
4 Hyflo Supercel (Celite Corporation ) X|ZZ I E[REHEDH D
5 Silicone SE-30 (GE Z v U a—8) XTI EFEDHD
6 Gaschrom Q (Applied Science Labs 8, {50k L7 (BR7EH&T) ) X%z
NERZFEDH D
I Hh T L2 LG EIE, V7022 —T 7 L%, 7 A5
JE% 150~180 °C & L, 7 ALALBEFRIE (Silyl-8 (Pierce Chemical ¢ (i7%
“T) ) XTI ERZEOLD) 25T 2200l FEA L, 1 REE G S+
I, BT DEBEGICHER L, N—AT7 A4 V2 RESED,
2B HURBEOMRIZ S 72> TiL, v 7 BB EE A 100 pL 7 EA L, [RIER
DEAEEIT D,
(23E) Zyu~ 77 546

«—ARFon-
ot « T2k
HH
e

—
t; 4 :3 12 16
{R3F05R. 4

BRIEEEM (L5352 L) /BT LIS A

14 vT7ERFATINAR) — )L
141 RV a7V RZ00EHEORK I a~ N7 T 7407 MG ESHTFHICL D —F
GARCIRVS
(i P pH - Rk}
FIF 212k D,

15 %A Y I7=4—
151 »OFEORE I v~ 7775207 MEBSITEFHC L D —F otk

(it R e - k)

ORI WA

152 MU aTerZn0HEOEKs o~ N7 7782 0T MVERBSNFHZ L D —F
GARCIRES

(i &GP - k)

w32tk D,
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16 TAXT=L ) —)
16.1 PONFOWEK I v~ 7778207 MEESHFHCE 5 —F ok
(10 FH i PH - k)
HIF 1Tk B,

162 U aTkvrZnV@mOEKs a~ 7T 74057 ZWWERBSHTFHICE D —F
SIHTIE

(i FH &P - k)

w3212k B,

163 FUaT kU RNUEDOKRIKZ v~ b7 T 7EESHTEHT X 5 FRIR S HTE

164 FYasTtwrZNONEOHT Ao~ 7T 712k 5FREESHTE
(jE FH#apH - fAE)
WA TITX A,

16.5 TAF ="V ) =LV EO=NLV ) — VDK 7 a~ 7T 712 K5 RIS HT
%

(b i - B ONE DRIFEY)

HEIFSIZk D,

166 7TV U ROTAXRL =L ) =LK o~ 7T 7805 ARVEE
SIMTRNT K 2 R MB ATk

CE &P - MeREERAE, Lo bAZ LA L —)

HIESIck D,

17 3-TEFATHF =L ) —)L

171 U =27 ® 2 OEHORK s a~ N7 772 0T ZMVEESHTEFHZ L D —F
BAKiIRFS
(a0 FH i e - k)
I 2I1Ck D,

172 RV astwrZnO0EmodAarsa~ 7T 72k 5 RESE
(ji8 FH &t pH - Al
WI3EITITX D,



18 15-TEFNATAF =1L /) —)b

181 MU Tk yZNVEmOWEKI v~ 7T 74057 DWERBSHTFHICE D —F
Gy HTIE
(i FH &GP - k)
W32k D,

182 RFUasTkwUZNOEDOHT A7 a~ 7T 712k 5FREESHTE
(e FH &L PH - kL)
W3 TICX D,

19 TAF="L /=3 7)ay R
191 U aTeURm0EHORKI a~ N7 T 7407 MRUVEESHTFHICL S —F
Sy HTIE
(i &GP - k)
w322k D,

20 =L /J—)L

20.1 MDOBOEEK I v~ N7 7782 0T ARERSIFICE D —F ok
(it &P - k)
FIF1ITX D,

202 RUaTkBURDPOBOERKEK I~ N7 T 74T DRUVEESITFHCL D K
Gy ML
(i &GP - k)
BIH21cX D,

203 MU aTRCRPOEOHEI v~ b7 T 7TEESIERNT X D RIFESHTE
G P - &k

Yari

I 61X D,

204 KU aFtvrZOOBEOHAZa~ N7 5 7125 ARRESITE
(6 FH &0 PE - fEL)
WIEITICTX S,

205 THFLV=AL ) =LK R=L ) —LDHIKs o~ 7T 712X D RS
%
(B &P « KEZ RS BELOZ ORIED)
HEIFsIZk D,
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21 7H L oX

21,1 »OF\OWRK I a~ N7 T 7 2 07 ARV ESHTFIC L 2 —F ok
(10 FH i PH - k)
31Tk D,

212 bV aTRrZnOEmOEK s a~ N7 T 72 0T WWERBSTFHICE D —F
SIHTIE
(i FH &P - k)
w3212k B,

213 RUasTwrZnO0modAr7a~ 7T 712X 5 RS E

22 7E=VVB

22.1 7ER=VVOEET v~ 7T TEBESHENT L D RIR T
G DA « Bl &8, B O PR Rl EE ) )
FHIFIITLD,

22 TE=VUDREKIa~x NI T T T ARVEBESTEC X B RIS R
GE & : 1 1L —20)
FTIFI0ICk D,

23 7F=v B KB, DRIKY v~ k7T 72 KB RS HTIE
G A#PH - AR R L N 9 B AZ L)
BIMI1IICKD,

23 7E=VVB,
23.1 TE=VUOWRK T v~ N7 T 7 EESITENT X D RIS iE
il PGP - EAARRE, BB M OE ) M R )
I3k D,

232 T7E=VUVOWREK I~ N T TR T ARVEBSHTENC L D RIS AT E
GE&D : A1 L —)
HI3E 1012k B,

233 7F=v BIMNOIB, DIRIEY v~ s 7T 712 X BRI HTIE
(i FH#aPH : BLAEEI L N 9 B AZ L)
R R RN



24 7E=B;
241 TE=VIVOWEKR T v~ N7 T T EESHIEHC L D RO
G &GP - BlA ek, 28 M O RIPED))
H3IM oIk D,

242 TE=VUDREK I~ T T T2 T ARV RSNTEIC X B RIS A
GER&p : A4 1L —)
HI3E10I12&K B,

25 A7 T RhFTUA

251 A7 T hXTVAROYV N =K a~ NI T T X T AAVE RS
\Z & % R4 1
(it &P - k)
31212k D,

252 Wik~ NI 7%k (201)
(it FH i - B8
A HEOHH

*7 T bR A REUERR 477 FF¥ T A [CoHisNO6Cl) 5 mg % 0.01 mg D
HiETEY., TOHEAZHL, 25mL DBBEEET T A3 IZ AN, AHX ) —)b
EMZTEN L, FICERETAY )=V ENZTAZ 7 b A BEHERRK
TS (ZOWImLIZA 27 7 b AL LT02mg2EaHlT 5, ) o

EAICEE LT, EEFRO —#%27 2 b= KV L—/K—EEE (300+700+1) T
ERECHIRL, ImLTICA 27 7 bFT AL LT0520ng 2E5A8T 5804
77 hXvr AEHERETRRT S,

B & =

h H IHTRREF 25 g 2 001 g DHTETEY . TOHMEETLH L, 200 mL O
e =7 7 A2l AL, 7 =MV L—IK—HilE (84+16+1) 100 mL Z 0% ,
30 SR D IRE CHI T 5, fHIR & dofe i DIL A 12 Adu, 1,000xg T 5 53
WHOSHEL . EBAMEE S T ML S RBNAIR L T 5,

T L RBHAT A SHERE T o (K7 T R URTLERR) F I AR,
MOOFEHHKE 1 mL 5T, ZO®%OUHIK 3 mL & 10 mL ORBREITZT 5,
ZOWE 2 mL 25D 10 mL OREREIZEMEIZ AL, 50 °C L FOKIBRTIZEA LY
HOIE S5 F CIRUERME Lo, EHRT A2k THET D,

7 b= MU —K—HFEfE (300+700+1) 1 mL % EfEICHII X CEREWERENT,
ZDWET T ATy Bl (& 1.5 mL) IZAZL, 5,000xg T 5 5rfim
DL, EBAREREZ v~ N7 T 7 0 — T 2 REHNEIR & T 5,

Wik v~ s777 40— FENEE K OB AR 50 uL 2k a~ N7 77
IZHEALZu~ 7T L5155,
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e S

i i # o aobmttgs (R : 385 nm, BRI E : 444
nm)

vy 7 LA BTN I MY AT VH T A (R 4.6
mm, 5 & 250 mm, KifE 5 pum) 2

I At W 7 h=hKrUL—IK—KEEE (500+500+1)

TV VAL TE T - kg kT R U U AR (0.1 mol/L)

it B PEBERR 1.0 mL/min, 77V U ALYEWRE 0.3 mL/min

77 L fE IR 40°C
OB Bohirue~ N TANDLE—7E S LA RO THRERZE
L, BREHFOAF 7 7 bR ABRERMNT S,
£ 1 MultiSep 229 Ochra (Romer Labs ) XX 2 EREDEH O
2 Inertsil ODS-2 (V—x /bt A =2 8) T EREDOH O
3 PEEK #I X 7T 4 —5%Z2MNT, BT L0BEH LR 7L
VAR ARG Lo, dObMtaRIcE 2,
(BE) piEAN) F—va v
< RINENER K OVER UK
WINRE

UNIENES OB UK BE

AR ORI (mgkg) LT RSD, (%)
KF# 0.001 3 118.0 25
0.02 3 96.4 0.5
LA L 0.001 3 121.3 0.4
0.02 3 95.8 0.4
A% 0.001 3 106.2 1.6
0.02 3 95.9 0.5
- LRI

Hahat  THRE O ORMPEEE  mmmks (n  ENEEURE  SEEBUEE

et o FER e e HorRat
A O ES R=EE (mgkg) e mew) RSD, (%)  RSDy (%)

N 7 0 EESERS (0.00383) 7.1 11 0.50
SN 7 0 0.005 98.2 3.7 8.8 0.40

< EE R (E—RBR=EIC X D) B 0.001 mg/kg
< B R IR (BRI X D ERd) B 0.0003 mg/kg



(%) ru~ 7T LM

A
A5 hasup APTHEVVA
% | l !
- I R | S | G
0 2 4 6 ] 10 12 14
3450578, 45
B
A55 FHIUA
_ b
] 2 4 6 g 10 12 14
RH90975, 55

BERRUAMEBROIOT TS L
A FEREW (A7 7 F¥ v AL LTO0.5ng/mL)
B:WIEE (E9bAZLICAZ T R A & LT O0.001 mgkg fHY&EHN)

253 WK/~ NI 7k B AT R A KDY N = O RIEFSATE
(i 6P - B8 K OVl A Rk

Yari

H3E 131k b,

254 Wik m~ 7T 7k (0 2)
G JHHEPH « ZH8 M O A B
A HECHH
F7 T hRT A AR F7 7 h¥ A [CyH1oCINO6) 5 mg % 0.01 mg O
HiZ TR, ToHMEERLEHL, 250 mL OBGELEET T 2l A, 7k k=
FULEMZTENL, FIERECTCTE =M AENZTEZ T FX VA
MERERKZ AT S (ZOW® I mLiZ, 277 F%F3 0 AL LT2 ugaaha 7
Do ) o
ERAICEE LT, BEEFRIRO %272 b= ) L—F U B (1149) TIE
WAL, IlmLHICA 27T FF v AL LTO001~0.05 pg 23T 588D
A7 T REv U AEREREFRT D,
B = =3
h H N 50 g 2 0.01 g DHTETRY . TOEEEFH L. 500 mL O
DHEIRSHIC AL, FEEE (1419) 25 mL 2z CRELZ M L7k, 7 v akiL A
250 mL Zh0 %, 30 43[R 0 iR T3 5%,
FhHUE & ek DTRBCE (2 AL, 1,500xg T 5 o LoRES 2, 7 naky
LE (TRE) Z2=M7 7 A2 |ZAl, BEOMET MU UL (EK) THAKL,
Ak (2 FE) TAHIBT D,
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AHE 50 mL & 100 mL O T 7 7 AT AfL, 40 °C UL FOKIBTIEE AL
WLl 5 £ ORI L, FICER N A2 %> CEgE+ 5, vz 2mL 20
ZCHEEBMEEN L, BT DB 23EHEIR & 5,

T LB U ATV =T A (690mg) F2E bl 10mL THEFT D,

WA 2 X =07 M AN, BREHRIRDO A > TWe kTR T7 7 Aaz b=
Y2mL$OT2EVEH L, BikE I =07 A&, JEED LR SE 5,
2, bz 10mL KOVZ kb bh—AH ) —b (97+43) 6 mL #JEK I =
T BTMA, EES LTRSS,

50mL DRTIET7 I Aaz2I =T LD FIZESEZ, Mz —FEE (9+1) 10
mL%ZI=FTAIIMA, JEEDBLTHZ I b ARBEHSES, BHiRE
40 °C LI F ORI TIZE A CHL[ET 25 £ THIERME L, TICERT A& ko T
B2, 7 F=RFU L=V T (1149) 2 mL % EMECINZ THREY &R
MWL, AT T 74 0%— (FL£2 05 um LAF) TABL, Riksna~ 77
74— T A REHRIR E T 5,

ko~ v777 44— BWEHAKKOE A7 7 F¥v v A EERS 20 uL %K
Koo~ 777 ZFEAL, Zu~v 7705155,
HIESE Al
B R a0y (BhEER - 337 nm, #OBEER 467 nm)
7T A FAITETINTI MM ) BTV T A (R 4.6 mm, KX
250 mm, KifE 5 um) *4
wWOBE W TR R=RU =G Y ERED (1149)
i # : 1.0 mL/min
OB Beohiru~ N TANLE—ZE S TEMEE RO THRERZE
L, REfFOA 7 T MR ABRERET S,
1 Uz (1+1,000)
2 Sep-Pak Plus Silica Cartridge (Waters i) (242K &ED U — 3 — &k
L7eb DT EFRIFEDO L O
3 L 2~3 mL/min &35,
4 UNISILPACK 5Cs (V—=xbh A= 28 (BRIEHET) ) T Th &A%
RN

26 Y hRU=V

261 A7 T hFXFVUAROY N =K e~ N T T T X T DRVE RS HTEE
(2 K % [RoyA
(10 FH i BH - k)
EIHE 1210k B,

262 AV T ERIXFVIUARORY N =L OWEIET o~ 75 72 X A REESHTE
(JE FH#apH « #28)
A 1312X B,



Fofi = R77A MEABRES
1 )Ly S TEL 2
1.1 k7 e~ 77 7k

(3t P a pH W)

A HEOHHE

1) HREEE -7 AaLEVEE1.0g (0.95~1.04g) 2 AKX 7 —)LIZENML, 1L
LT 5,

2) T I NY EAERE EAERT LI /3) > [(CaoHisN50s)-C4HsOs) ™3 11.4
mgZ®Y ., FOMMEAETEL, 100 mL OBAOERET 7 2 3T A, AR
MA TN L, BITHERR E CHRIAEL 2N %2 T2 L I AR % 3T 5
(ZOW 1mL [T a Ny L THEARZLINY CHEIVE (mg) I
0.008767 #F Ui=& (mg) #EFHT D, ) o
EAIZER L T, EERIKO —5 2 FREE CEMICHARL, 1 mL Ficz =
WY &L T025~5ug 2 HT2HROT))L AN ARHER AR T 5,

3) mITH I REAERR WAL =% I [(C33H3sNsOs)2 CsHeOs) 11.3 mg
EED, TOBMAETSH L, 100 mL OBAEET T A AN, A RIS N
ZTHMNL, TITERE CHREEZ M2 T LI I VERERREZRNT 5
(ZOW 1 mL (F=ra I L TEABTLIZ I UERE (mg) I
0.008857 # U7 & (mg) #EFHT D, ) o
EAICER L T, EERIRO —# 2 FREE CEMICHRL, 1 mL Filcz =
ZIvELToug e al T b NIH I U ERERE RS D,

4) RAEHERT! F I NY R 1 mL 2 FIEN 50 mL OB E
7T A ZIEMEIZ AN, BICm T X I UREAER 1| mL T % ZE R IEREICN
25, BIZERET TAADEMRETAL ) —L—T E=77K (100+0.04) %
Mz, 1 mL = )LbaGN) & LT 5~100 ng KX X I LTENREN
120ng # B AT D FIRAGEERZ T 25 (AT 5, ) .

B = =

fh H IIHTRREL 5.0 ¢ 2 0.001 ¢ DHTETREY, TOHMAEFHF L, 200 mL
Dttt =M 7 7 A 32 AjL, KiEE (5+21) 100 mL #%, & & &S HPM
RVIRE R 5 2 BEERH ™4 32, MHRIC= L 22 I EHERR | mL % EfElC
Mz TIRVIBE %, A 5 A) TAHBL, A% DT LB HES 2308
WiRET 2%,

BT L AT BTN UL Y BV =T A (360 mg) 5 AR AKX
J—/V 1 mL }TOUK 4 mL CTHEREESFS 5,

AREHAIR 10mL Z EfEIZ I =1 7 A AL, IWREAFTETAKIO Bilc#ET 5 F
Ty S, LICEHERE (5+21) 4mL X OYK 4mL % X = 7 AZNARIN 2 TRtk
It w5,

15 mL O EHEBRHBREEZ I =D T LD FIZEE, AX ) — V-T2 E=TK
(100+0.04) 5 mL Z/zxCzra Ny Xy ThIANY =K
TN I = EERNESE D, EHEKEBER LR, AT T T 40—
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(JL#E 0.5 um BAF) TABL, K7 v~ s T 7 4 =2 23 0BHRIKR &

Do

ks o< b777 00—  WABHRR M OHIRGERERS 20 uL ik o~ b7

T FEA LI~ NS T LB D,

e

e & OB OiEBR : 315 nm, HOERR © 415 nm)

i
B 7 A
X 150 mm, HKifE 5 pum) *°
OB WK
(90+90+20+0.3)
it : 1.0 mL/min

%
T LFEIREE - 40 °C

T ETFIN ) L) BV T A (R 4.6 mm, &

K= RAX )= =T = F) =T E=TK

7 BET O fohimsua~ NS T AL, TATH I ETLIALI =D
E— 27 mEEOfM (LLF (S Evwo, ) IZxtd sz rany o pany =y
DOE—Z7mEEOF (AT ISy Ewvwo, ) okt (AT 18ySrl EWv9o, ) &RD
Do FIRAEHERO TV TN COREIZKT D SySr O RREREZER L, &)

BrpoxzanNy vegafGHT 2,

H 1l =uany) R OPNEREO = LI 2 T, EERERIC—EDEIE T,
FNENTNLINRY = KON )T I =B b5, IREEEERICD
WT ., PR ICIXFEARICR LT 5,

[V, I SN VS I \S ]

EEEAEITEON L72IRRET1T 9,

Auburn University (Division of Medical Chemistry) %
1 B[RS 3~4 B, BRVRMHR D IRE D,
Sep-Pak Plus Cs Cartridge (Waters ) (2 472 FED U — S — &g L

ZHbOXITZNER%ED D
6 FTTARIOMILED 12 nm D H D (CAPCELL PAK Cis UG120 (K Y —

) XTI ERZEDOLD) ZHWD,

7 RBEAEOWEAEE L INY EREL N AT TERWEAIL, TRz Ly
FPIcEHE T VIR VEAZEHTAZ LN TE D,

TR Et O LI RNY UEREE (ngke) =1,200><§—V

T
(%) otriEAN) T —va v
* AR K OVl UK E
R WONEE o WNERE R LFE
Ak R iR
KR o0 (mgkg) LT e RSD, (%)
h—VT7=xR7 0.2 3 97.2 1.2
0.5 3 100.3 1.8
1 3 103.3 1.0
FA 7T A 0.2 3 93.7 1.6
0.5 3 101.5 1.3
1 3 104.8 1.3




- JLEEER
S v AP FEAR WINRE RINENER  ssswgme EHEEIUGE
AROIE gy mE8 (meig) (%)  RSD, (%) RSD (%) oRat
N7 xA 7 0 0.485 100 2.5 7.1 0.40
& MR (E—EBREIC X 5HR) B 0.05 mg/kg
(73%) /=0l /A N ]|

] P P R
o] P o B
] P R el P
TDdRzz

2
1t

BAEE
S FUR %, T

{F305RE. 7
A (F—=IL7zRZICT)LTINYELT
0.5 mgkg HHEEHM DY/ AT LTS LA

2 vl hLABH!
2.1 k7 a~ T T 7k
(it FH R - i)
A HEOHH
2 kLA B RERERE nVU b A B [CpHssNO7) 213 pg 280, Y7nonm A
=T =MV (4+1) 1 mL ZEMIZMZTHELL, 1mL Ficel Fb
ABELTCI13pugaEEFT50Y Mo BEERKEFHT S,

FERIZEE LT, BEREO 2y 7aa A2y —7E = U/ (4+41) T
ERECAR L, ImLPiZa U hLABELT27100ng Z&ET 580 Y b
LA BEER AT S,

B & =3
fh H IHTRREL 5.0 ¢ & 0.001 ¢ DHTETREY, TOHMEFHF L, 200 mL
DR =A 7 7 X3l A, BiE=F v —>2% 7 —/L (2+1) 100 mL =z,
X CXHPBR BTN 2 KT Lk, Mtk E A (S A) T
A9 %, A S mL & IEMEIC 25 mL O LIET 7 A 32 AL, 40 °C LLF O
KB TIZE A EHET D E CTHIERM L2k, ER T AZES THET S,

ANEY U —FEBR =TV (9+1) SmL & EMICINZ CREMERNLEZH, AV
T 7 4 & — (LR 05 um LLF) TAE L, 7T LB 5 RUBHA K
S RN

T LB U BEALI=H T A (690 mg) FSEAFY L —FEETF L (9+1)
2mL THFT 5,

AEHATR 2 mL Z1EfBICI =0 7 A AN, REDP T TARIO EiRlZET 5 %
TS, BiA~F o —fiig—=F /v (9+1) SmL #Iz2 CRERICHHE S E 5,

25mL ORTHT7 I A% I =7 LD FICEE, ~FH v —FRxF L
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(743) 6mL ZMzxTr Y ML ABZEHIELH, BHIKA 40 °C LLFOKBT
& A CHEET D E CRUEIRMG L2, EFT A% %> CTHET 5,
vsuurAXry =7 =V (4+1) 2 mL & EMICMZ CTEREMZERM L,
WKk 7 v~ 777 0 —ICtT 2REHATR E T 5,
Wik~ 777 09— REHERE RS2 Y b LA BEEHERS 20 uL 2 KAk 7
n~ NI 7IZEAL, 7a~ NI AEED,
HESRM Bl
o & aotRHEs (BhEE 268 nm, #OGIE R ¢ 440 nm)
BT AU T A (NEE4.6 mm, £ S 250 mm, RIfE S

lJl’Il) 6

W OB R rau X -7 R=krUL—sK (200+50+1)
i ¥ : 0.5 mL/min

7 LRI 40 °C
BohlcrZa~ N7 L0 E—27 &S THmfEZ R T Eft & (F
gL, At oe ) L ABRERERMT S,
F 1 EEEREIEE LR TIT O,
2 New Zealand Pastoral Agriculture Research Institute ¢ (& +- 7 1 /L AFGH
$ef5e)
3 1 RIS 3~4 [B], BORPHIRYIBE 5.
4 MBI U T, iR E 50 mL OB RRE DI A I At 1,500xg T
50 OBEL . BEBAKAE AT D,
5 Sep-Pak Plus Silica Cartridge (Waters ) (i 4 2 F & D U — 3 — & i
LIZbDOXITZNEFRFED LD
6 FTTCAHIOMAILLEL Tnm DL D (ZORBAXSIL (Agilent Technologies i)
XTI ERZEOLD) 2D,
(B3%) HIERNY) T —va v
« WINENR SR K OV U RS BE
N BE

o

At

BN R LA

BB 3
ARHORIE (mghkg) b (%) RSD, (%)
FGAT TR 0.1021 3 111 9.9
0.2552 3 107 12
0.5104 3 95.2 5.4
1.825 1 94.6 —
- L[] FER
ol e R R ANEE RMENE  memELme =M EIHE
WS EE| i g HorRat
PHRORR ss mek mpk9) (0 RSD, (%) RsD 00 O
FAT T A 6 0 0.255 99.0 2.8 7.8 0.40
- EE TR (E—RBR=EIC X DR B 0.05 mg/kg



(%) ru~ 7T LM

A B
!
!
i e
= i3
%H +
7l b
) 10 20 o 10 20
(R385, (RT3

BERRUAMEARODIOT LTS L
A HEWER () LA B & LT I1.02ng)
B: Ak (A2 V7 vFA4 7T &) LA B & LTO0.5104 mg/kg FHY &
wan)
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