F6E &R X
BHE A%
1 BHC (a-BHC. f-BHC, y-BHC K Tr ¢-BHC)
11 RBEOTAZ v~ N7 7 TEHEESITFNI X D2 —FoiE
H3Mi1ick D,

12 AHEZEZILOET I RREKOT A7 a~ 7T 712 5k 52O IE
W2Hi3ITk A,

13 HAHEHZEZREEO T A a~ 7T 712 X5 REESTE
B3I TICL D,

2 24-D
21 k7o~ 7578 0F ARUERBSHEHE (F0 1) F!
(i &P - 358
A HEOHH
2,4-D FEHERR 2,4-D [CgHsCl,03) 25 mg % 0.01 mg DT £ TEDY . T OHEE i
L. 50mLOERET7 T A2l AN, TR hr2MiaTENL, BICERETT
B hEMAT24-DIERERKEZFHET S (Z0K ImLix, 24-D & LT05mg
EEHET D, ) .
EAICEE L C, SRR —ME A X/ —/L—Ff (1,000+1) TIEMEIZAR

L. 1 mL "2 24-D & LT0.004~0.4 ug = &H T DERD 2,4-D FEAERL % R L9
Do

B 7E =

E =
oo HoWEEl 1094 001 g DHTETEDY . TOEEAFIH L. 300 mL O
ke =7 T AT AfL, K20 mL ZA0x, 30 /rfiFEk,. BHIZHEEE (4 mol/L)
5mL &XO7 &~ 100 mL 2%, 30 7R 0 RS CHitt 3%, 200 mL ©4 &
77 A7 7RO NICES, ik E A (5 f B) TS| AE Lok,
D=7 T ARV ZINERT > 50 mL THEE L, [FEEICWS] AT
5, FIZEBT7 T AaDEMRETT v b2z, WIRSE | I 4 2 AR

L35,
W5 BE | AEHAIR 8 mL 2., H O UolifbT MY v LK (10 wivde) 100

mL M O\EEf#R = F )L —~FH > (1+1) 100 mL % A#L7= 300 mL O3k =}F A 12
EfEIZNZ, 5 IR VIBEE-%HET S, KE (T/E) % 300 mL 5k}
B IZ A, FEE=F Vv —~FH g (L&) % 300 mL © =7 T X a|Z Aibd,
SRR A R = F L —~F P (1+41) 50 mL TEEE L. Wik Zz 5 ikR)- B
Wz, 5 PHRVIBELLZFHEL. KExiET, =T L —~FH UEa it
D=7 T7AallEbtd, BT I —~FH U BEEEOHBE T N U LA
() THAKL, 200mL DT T T A2ZAH GREA) TAIRT 5, DK
Wt B KOEDO=A7 T AazPEaOHETF )L —~FH 2 (1+1) THHE L.
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iRz DA EE L TAHAREGDOE D, A% 40 °C LT OKBTK 1 mL £
THRJERME L, ER T A2 Lo THET5H, A%/ —/2mL 2Nz TEEY %
WL, ARG ECHET 23 0RHEIR & 3 5,

ks REHEIE D A -T2 200 mL D727 7 A 22K LT U 7 LEIE
(1.5 mol/L) 1 mL ZANx, WEVE ZfFFC 80 °C D/KIE T 30 43 RIMMEA L 7-# hik
W5, pH 2R (1.5mol/L) T 7.5~8.0 ICHHIE™2 Lk, KIEAKET MY UL
Wik (0.1wiv%) 16 mL 2Nz, 7 H0E LTt 2EHAR & 95,

17 LALER | S BTN VBTV I =T A (1g) B4 aAH
J =1 10mL KUK 10mL THERBEHER T 5, sEHAIK Z X =1 7 A AL, K
DI TARID EIICET 5 E THRESESD, 5S0mLORTE I I Aa%2I =0T
LADOTIZEE, REHERDO AN > T\ T 7 7 A 2% [REEKFET b U U ARHK
(0.1 w%) — A% /—)b (1+1) 5 mL TEHE L., HikE2I=h 7 LMz T
2,4-D R S, WITKIKFET U U LAEK (0.1wh%) — A% ) —/b (1+1)
15mL # X =07 MM A CRERICIEN S 5, 2 O MK & 1K 56 12 fkd
LBEHEIR &3 5,

syl 1 BRI Z & 2 UOMERE (4 mol/L) 5 mL R ONE LT kU o L%
% (10 wivo) 100 mL % A#u7= 300 mL D3R C 2z %, sEHEIRD A -
TWeRT B 7 7 A a2 YF )L —7 /L 50mL T L., Wik % iR C I
Mz, 5 7HEY IRE-##HET 5, KE (TE) % 300 mL O53#EF D IZA
n, vzFarxz—7uE (LkE) 2 200mL =477 2 3|ZAivd, FiklwE+;
ChY=F/)T—7/L50mL THHF L., BEKZ SRR} DIz, 557V R
Wrg%EE L, KBEBT, P2FAL—FTAEFEO A7 T 235D,
VIFNT—TIVEEEEORBET N UL (JEK) THAKL, 200 mL ©72T
TBE7 7 AaiZAMK (BFEA) THABT D, Dk} D KOEDO=HAT7 T A arb
BOVZFNLZ—T L THE L, WRELOAREZEL TAHREGDED, AR
Z 40 °C LU TOKIB TR 1 mL £ TRUIERM L, ER T A% K-> THET D, 7
th=hUL— Pz (3+1) 5mLEZMMATEREDEZRN L, 7 L0 11Z
g 2 3B & 32,

717 HALER 7577 A MNI—Ry/ 2F Lo VT I N7 rELVY L
YU B NFEE S =7 & (500 mg/500 mg) S ATk h=hUL— kLT
(3+1) 10 mL THFT 5, sEHERZ I =5 7 AIZ AN, WEBFTETAFIO k
UIZET HE TR SE D, BT, REHEKDA> TWeRTIETZ I X ax27 &
F=hkU/— kx> (3+1) 5mL THHF L., BEEEZ I =7 7 L2 AL, [ERIC
MHESHED, 50mMLORTET T A2 I =T LD FICES, REHAKRD A -
TWERTIE 7 I 2a%2 7 =K )L— bl —FfE (75+25+1) 5mL T
L, WEREI =77 AIMA T 24D Z2IFHEE, HiZ7® h=FVLb— kb
T — Xk (75+25+1) 25 mL % X = T AN A CRERICIEH S ® 5, IRHIK
Z 40 °C LU TOKIB TR 1 mL £ TRERME L, ERT ALK THET H, A
Z ) —)b— X8 (1,000+1) 1 mL #IEFECMx CTEEWEZENL, BEZ 2~ b
7578 T AE BN L DMEICHET AREHAR & T 5,
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k7 v~ N77 7% 07 DRVEESHEHZ L 2HE BEHAR K 0% 2,4-D 1%
YRS 5 UL 2k a~ N7 T 7 2 o7 MAVE ESHTEHIEA L, ISR
Ho7ua~ 778552155,

HESRM Bl
(k7 v~ ~7Z 7H)

7 = L AT BTN I TV T A (N 2.1
mm, & & 150 mm, KifE 3 um) *°
T Hife 7R - 5 mmol/L WElRT v & =7 LA —5 mmol/L HEfe T

VE=TLAH ) — VIR (70+30) — 10 min —
(0+100) (10 min £&¥+F)
i 3 : 0.2 mL/min

A7 A FE IR R :40°C

(& T LDAVE BT

T t 5 o DU E MRS By AT R

A4 F v fb Eixvr bhexrTr—A44k (ESD) 1E (BA A
E—K)

A4 A ¥ Ji iR FE:150°C

T I N_—3 g A Np (800 L/h, 400 °C)
* v 27 U —FE:06kV

=2 — v J A :Nz (50L/h)

o — v B O TEROEEDY

2 U ¥ g v A:Ar (0.4Pa)
AYVa X — 1 FROEEY

T =X — A 4 v TEROEED

#  2,4-D OWESRME

TUI—H— TuL Y AA a—y YTy
B e R A7 E Hi e . AR
(mfz) (mfz) (mfz) V) (eV)
219 161 — 28 12
24-D
' 221 — 163 28 12

it B HEONTEREICHN 7 a~ N7 7 L0 2,4-D O — 7 mfE L&
S&ROTHREMRZER L, BT D 24-D BEHET D,
H 1 ARETIE, ABFIZ24-DF MY DL, 24D P AFAT IV, 24D
TN, 24DA Y TN, 24D T FXTZFNAKLN24-D TNV ) —ILT
VP EENTOWDEEITE, BB D 24-D BIZEEN D,
pH IZ pH B 2 H W CHEFR T 5,
PEEIE L mL/min 2 L35, REIS U TSI ~=A— Vv &I 5,
Mega Bond Elut C18 (Agilent Technologies ) XX Zh & F4%D H D
InertSep GC/PSA (V' —=x vH A = ZAM) XTI EREDOH O
Atlantis T3 (Waters #) XiZZHEFREDEH D
Xevo TQD (Waters ) (2 & 2 544

~N o o b o WwWDN



(B%E) GIEN) T —va v
* WINEI =R K UYL A i

. . o S WIMEE .. s ROPOR UK E
ws s REOTE T rﬂgj’fg% gL 7 73”(%4% o (jf)f»?
24D NE 0.05 3 90.2 17
0.5 3 86.0 5.0
PR 0.01 3 913 57
0.05 3 78.7 2.9
EyEE 0.05 3 88 a7
0.5 3 93.6 19
24-DF )L NG 0.05 3 94.7 1.9
0.5 3 91.3 1.8
I35 65-L 0.01 3 103 27
0.05 3 84.0 2.4
Sy 0.05 3 %2 17
0.5 3 92.1 6.8

Hava  FEHR OWRINIEE RINENCER sewE e SRR

ok EROTR g mE (mokg (%) RSD, (%) RSDg (%) o
24-D INFE 9 0 0.5 84.5 7.1 12 0.63
24-DF )V FE 8 1 0.5 95.5 6.5 8.7 0.48
- EE TR (E—-RBREIC X 2R B 0.01 mgrkg
R TR CER—RBREIC X DR B 0.003 mg/kg
(2%8) Za~ ~7 7 L0
A B
L
3 e,
5 s |
i i |
—_— e |
, B | -
4 6 8 10 T e 3 10
LT ) #0508, 57

ZEBRUVFMABDI O FTS L
A BERERG (2,4-D & LT 1lngiEAN)
B : snakel (/hE1Z 2,4-D & LT 0.5 mg/kg 84 &R0

22 kI~ T T TR T KEESHTRHE (20 2)
G F#GDE « Rod)
A HREOCHH
2,4-D KEHER:  2,4-D (CgHeCl,0s) 25 mg % 0.01 mg DK TEY . TOKE %
L. 50mLOERET7 T AaIZ AN, TR M2 TENL, BICERETT
T hEIAT24-DIEHERKAZFET S (Z0 1mLi%, 24-D & L T05mg
EEHET D ) o
B L C, BEHERIR O — &2 A %/ —/)L— X8 (1,000+1) TIEREIZAR
L. I mL 224D & LT0.004~0.4 ug =& A9 558D 2,4-D FEAERR 2 ML
Do
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i

B = =

& =

H IHTEEE 10 g 2 0.01 g OHTETEY . TOEEZTEH L, 300 mL &
R =47 T A2 A, K30 mL 2Nz, 30 fEFE%. LIZHEER (4 mol/L)
5mL&XO7T &~ 120 mL 2% . 30 7R 0 IEE T3 %, 200 mL 4 &
77 Aar 7 7S —RI}IOTICES, HEAEZAH (5 fE B) TWHl A L7,
D=7 T A KOFEIZNERT £ > 50 mL THEE L, [FRICWS] AT
L, BIZEBTZ T ATOERETTE N EZMZ D, ZORET &£ N TIEMIC
500 {57 L7=%%., # R 8mL Z 100mL D727 T A 2|2 IEMEIC AFL, 40°C
UTOKBETH L mL £CHERML, £V AZ2Eo THETLH, A¥ ) —/L
2mL 2Nz THEREWMER L, ARSI 23R & 35,

IR 5 1t AEHA R D AN - 72 100 mL D727 T 2 2K T b U 7 Ak

(1.5 mol/L) 1 mL Zhnx . WmHE Z T T 80 °C DK T 30 /NN L 7 ik
md 5, TOREMIETEIHET 2RI L 4%,

ikl WA Z H 52 Lotk (4 mol/L) 5 mL K OMEAET b U ¥ LK

(10 w/v%) 100 mL % A#17= 300 mL O 43k ATz 5, BEHEK D A>T
WERTE T I A a2 Y xF o —F )L 50 mL THE L. TRiRE SR A 2
Mz, 5 oMV IEE-%EET 2, KE (TE) % 300 mL OkE}; B IZA
n, vzFarxz—7ukE (bBkE) 2 200mL O=f7 7 23T Aivd, Jiklw+;
AZYxF o —7/L50mL THF L., WKz mikint B2z, 5 7FiRY g
BBEHEL, KEZET, P2 FAL—TVEEZED=AT7 7 236805,
VX FNT—TIVE R EEOmEST Y v A (HK) THAKL, 200 mL D72
TBE7 7 AailA (5FA) TAHAET S, mikEFB KOO =F7 T Xarb
BEOVZFNEZ—TILTHEF L, BRELEOAMEBL TAHAREEDLDED, A
Z 40 °C LU TOKIBTH 1 mL £ TRERME L, ERT ALK THET H, A
X ) —)L—FXME (1,000+41) 1 mL % EfEICMZCTHEREDEZEN L, ®iEK7a~< b
7578 T AEESHTFHC L DHE ST 2 REHAR E T 5,

Wik v~ b 777807 ARERSHFHZ L DHE FUBHE R &L 04 2,4-D 1%

WA 5 UL 2R a~ W75 7 % 0T ARVERBSHTEHIEA L, IR
HMoru~ 7785185,

HIES B

(k7 v~ s 7 Z 7%

Vi v L7 2TIN U BV E T A (NEE 2.1
mm, £ & 150 mm, RifE 3um) *2
T HfE W% 5 mmol/L WEEE T o = AYAHE—5 mmol/L FERR 7

VEZUALRAE ) — AR (7+3) — 10 min —
(0+10) (10 min £££5)
it ¥ : 0.2 mL/min
W . 40°C
(& 7 DARVE By Hratin™?)

e
EE
38
=
i
i

R BT R



A4 A v b &

A4 A4 v R OE OE:

FINR— g o H A

L7 huAFL—AF A4k (ESI) ¥ (AA 4

E—F)
150 °C

: N2 (800 L/h, 400 °C)

¥ v 7 U —®%E:06kV
2 — v H AN, (50L/h)
= v @ JE: FTROLBY
2 Y ¥ a3 v 4 A:Ar (0.4Pa)
aYVarzxF—: FROLEY
T = F = A& v TROLBY
#*  2,4-D ORERM
FYI—H— Tas Yy N Y
WExtgmE T it e BE  TRAE—
(m/z) (m/z) (m/z) (V) (eV)
24D 219 161 — 28 12
221 — 163 28 12

LR

SEROTHREMREER L, BT 24-DEZHEHET S,
ARETHEH, BEHI224-DF MU A, 24D P AFAT I U, 2,4-D

1

Bon-BRESHBHZ a~ N7 505 2,4-D O —7 @B XITE

TF)N,24DA YT REN 24D T FXFT TNV N24-D T IV I — )b

TIVENGEENTHDHE

-
—

2 Atlantis T3 (Waters ) I Z N EFREDOH D

3 XevoTQD (Waters ) (2 2 S:f4:451
(BE) piEAN) F—va v
« WINENR R K O U RS BE

X B D 24D BICEEND,

v/ v v/ 2 [T Az
wss s ko R mL IR 200 LS
24-D FET—A 10 3 98.2 0.4
260 3 105 4.2
FTA4 T T ANA 5 3 98.6 4.8
10 3 91.7 4.0
260 3 93.1 1.9
24DF)N  FEV—A 10 3 96.2 5.0
260 3 94.9 2.6
FGA T T ANA 10 3 94.7 5.0
260 3 90.0 5.7
- J[a)EER
\ g PR JERR  FONRE  TONRGE PR LR ERE
ROTh  RRORR gk meEs (gkg (%) RSD, (%) RsDy ) O
24-D F—= A 9 0 52 935 2.7 15 17
FEY — A 9 0 260 94.2 34 11 15
24D F )b F—vndg 9 0 52 82.4 3.2 8.0 0.86
FE Y —~A 9 0 260 84.8 6.9 11 15
- ERETIR (H—RBR=EICX DR B 5 mg/kg
- B TR (BRI K DR B 2 mg/kg
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(%) 7u< 7T Ll
A B

o I

o
=EoEE

1o
—_—

{

4 5 8 T
(#3050 {F 3303787
BERRUVFMAHDODI O LTS A
A EUER (2,4-D & LT 200 ng/mL)
B : WINELEL (7 v —~A122,4-D & LT 260 mg/kg #8324 E#shN)

23 24D KON245-TDOHAZ a~ s 7T 71255 RS E
HIH-ITK D,

3 DDD (o,p-DDD K U} p,p’-DDD)
31 EBEOHTAIn~ 7T TEESTFICLD —F oML
WI3M1ICk D,

32 HHIEZZNOWET I FREMOH RV a~ T 712 L5 2K IrE
B2EI 3L D,

33 AMEHZERERO T A7 a~ 7T 712X 5 RESITE
B3I TICL D,

4 DDE (o,p’-DDE /% 0" p,p’-DDE)
41 BEOHTAIva~ N7 T7 7EESIEHI X D —F ok
HI3Hi1IZk D,

42 HHEZZLNRT I RREEOT A7 a~ N7F 71085 B0k
B2EI 3L D,

43 HHIEZREROT A7 a~ s 7T 712 K 5 RIS HE
W3 TICTX D,

5 DDT (o,p’-DDD X % p,p’-DDD)

51 EEpOHTRAr7u~ 7T 7 EESHEIC XL D —FoihiE
HI3E1LICX D,
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5.2 HHEZZROWET I FREKOH RV a~ 75 712 L5 ZE00IrE
B2EI3 LD,

53 AMEZERBEROT A7 a~ N7 T 712X 5 REESTE
WA TITX A,

6 EPN
6.1 EBEDOHT A/~ sJT TEESHFHC LD —F oMk
EI3E LK B,

6.2 AV UREIMOT A s u~ NTITTIXDHRESNE (F01)
o4l LB,

6.3 A U REHKOHT Ao~ T T 7K RME0NE (FD2)
H2HISITXk B,

7 EPTC
71 EPTC KU BAib=F Lo DH AT~ T T 7EESHEHNT X 5 RIS L
HWI3EiIoITL A,

8 2,45T
8.1 24D KUN245-TOH AV v~ K7 T 71285 RREHTIE
EIHIGITL D,

9 XMC
9.1 H— A= REEDPIK o~ 7T 712K HREESHE (F01)
w321k b,

92 H—NRRA—"NREIEOH A7 a~ s 7T 712X 5 RIS HE
HI3Hi4AIZL A,

10 7VLARLTH Y
10,1 RALT R U AFAZEDOMDRIEOWIK s v~ 7T 7 5% 7 NV &S
FHZ & 2 R AT i
#3333k D,

11 TYVURAATF L

11 TIOUERAAFARRNT O T = ) RADH A7 a~x N7 T 712 %5 FREESHTE
I 101Xk D,
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12 7EhrZ7ua—
121 EEOHTRAZa~ NI 5 7EESIEHI LD —FoiE
w31k B,

13 7&7=—F
13.1 7E27x2— MEORAX I RFERADWEIEI a~ ~7 T 7% 07 KUV ESHTRHC
& B [FRF3#TiE
HI3M1ICk D,

132 AHY o REBEOT A7 a~ N7 T 7LD 8059HE (20 1)
24T LB,

14 7YX A krbEYV

141 7YXV A MUY UrZOMDBEIEDEE S < N 75 7% 07 LE TR
\Z & D[RR AT ik
FIH 1210k D,

15 77V
151 BEOTAIZ o~ N7 T 7EESHRHI XD —F ok
FI3H LIk A,

152 T hrIPURRV~I DA~ 7T 71285 REESHTE
H3Hi 1312k B,

16 7=mKRRA
16.1 BEBHEOHF R~ 7T 7EESHEHT L D —Foiris
I3 LK D,

17 7ARY >

171 BEOTAI7va~ 77 7ERESITFHTE D —F otk
I3 1ICk D,

172 TARY Y, ¥ TFHVVRATa A N v OEIK7 a~ 77 7 EEBSHTRHT
& 2 [RIRES AT ik
HIH 141k D,

18 777 u—Jb

181 HEIEoHAZ v~ NI 7EBSHENC X b =Kok
I3 LICL B,
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182 HHEFERAKROMET X RREEDO T A7 a~ ~ 7T 712 L 5 ZHEISHTE
B2EI3 LD,

183 7o Zu—), TVAY, JunrryarZyrh, /a0 A MR 0
—IVDHA7a~ ~7 T 728D REHDHTE
H2Ei6 XD,

19 77U RKZ7me—
191 B HTRAZu~w NI T TEESIEHI LD —FoWiE
I3l A,

20 T HNNT (T HIVT Z)VEFY REegTe, )
201 T HINT (TAIHIVT ZANVEFY Regle) KONT VI IVT ALk v
DR v~ 757 %7 MRVEESHTFHT L D RIEFHrE
F 31512k B,

202 H— R RA— FREIKORIK I o~ N7 T 72X AREESE (F01)
I 212X B,

21 TATHNT ALK Y

211 TATHNT (FAVANTANVEFRY Regte) ROT VI HNT AR
DR 7 a~ 7T 74 o7 AVEBSHTEHT X 5 FIRE Tk
B3 1SI2X D,

22 TIARUY (FARVVEORT 4L RY V)
221 BIEOTAIv~< 87T 7EESHFHCL D —F ok
HI3HiLICX A,

222 HHEZRMNONET I FREKOFT A7 a~ 7T 712 852K E
W23k A,

223 HHEZERBEIEOH A a~ N7 5 712 L5 RS
W3 TICL A,

23 TLRAY v
231 BEOHRA7 v~ 7T TEROGHRNT & 2 —F ok

HI3E LKA,

232 vLrzanAf RREKONRAIa~ 7T 7128505 1E
H2Hi212k B,
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233 7o/nu—), TLAV Y, ZulryuardZyrh, /a7 ok A NRFT 0
—IVDH AT a~ b7 T 72K DRI E
H2Ei6 T XD,

24 A WYV IHRA
241 BIOT AT v~ N7 T 7EESHFHT LD —F ok
HWI3HilLITX A,

25 A VT2 FRA A VT2 HRARPIA,A V) T2V HRAFTF Y V)
251 BIDOHTAIu~ NI TERSIENC L D —FONE
I3l A,

252 HHEY LV REBIEOHT A u~ T T 7L AHRERSHE (F0O1)
24T LB,

264V 72 HRATHY
26.1 BEIEDOH R o~ 7T T7EEOIFICE D —FoNTE
I LK D,

262 HHEY L REBIEO BT AT~ N T 7L ARKHISNE (FD 1)
o4l LB,

21 AT mHNT
211 = A= P RBEEOWR Y n~ 7T 7K D RRSHE (20 1)
HIH 212K D,

272 H—NRA—"NREIOH 27 a~ 7T 712X 5 RIEESHE
HI3Hi4AIZK A,

213 7Y XA b rZOMOBEDRE s v~ N7 T 7 & T AE &SR
12 X B RIS A 1
3121k B,

286 AV uFAtT

281 HBIEDOH A u~ N T TEESIENC L 5 —Fo0E
HI3Ei1LICL B,
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A7ty (A FadF o RiEtmEEi, )

29.1 AV~ 7T 7%

A HECHH

1) A7 aoF AAEHERK A 7' VA [CisH13ClN3Os) 50 mg % 0.01 mg @
HiETEY, ZoEAsLeHEL, 100 mL ODE®ET7 T AT AN, Tk a2
ZTHMNL, BIERETTE N EZMATA T U4 U EREFRR RS 5
(ZoEImLIE, A 7oA e LTO05mg 2 el 5, ) o

2) A7 VA HEWERERRKR A 7 e Y4 R (CisHisClNsOs] 50 mg
Z001lmg DHFETED ., TOHMEEFHEL, 100mL OEET T A3 AN, T
v hrEMZTENPL, BICERETT 22T 7 o4 R
WRHE 2T 5 (ZoimLiz, A 7ed 4 REmweE LT05mg 2 aa
%o ) o

3)) A7 uTVAUIRAERER AT a A U EREFRIRE O e DA RS
ERIKO—HEZREE L, 72 M TEMRICHRL, 1mL Fi2A e oF o kW
AT F oREE L TENEN 0.1~5.0 ug 2 & AH T 2 HUE ORAERER 2R
D,

B & =3

Fh i ATERE10 g 2 0.01 g DT ETEY . T OEfEAZFLEE L. 200 mL O
e =7 7 A3l A, K15mL &Nz T, 30 MEFE%R. LIZ7 & > 100
mL 2Nz, 60 7RV IEE CTHitH7 %, 300 mL ORI IET7 7 A 227 7 F—
O TIcES, Mitikz A (5 fE B) TRIIABLEZE, ZO=MA7 TR
OGRS ENERT & F o 50 mL THE L., [AERIC%S] AT 5, A% 40 °C LA
TOKBTH 15 mL £ THIEREM L, FbkF YU A5g (45~549) Z#MxT
717 DA T D REHRR & T 5,

BT L RERNARE S Y U T A (20 mL REEA) TLIZ AR,
57 MErET 5, 300mL DT KT T A% 0T AOTFIZES, REHAKDO A -
TWeERTIET7 I Aaz~%H 2 10mL 2 C 3 [RIYESE L, WwIRZIER T 7 A1
Mz %, WENPFETAKIDO ESHIZETHETIHKEL, A 7R U F KOS T ey
TR EIEH ST D, FICA~FY 2 70 mL 28 7 L2 CTRERICEAE T S
., A 40 °C L FOKIBTIZ & A CRLIET 5 £ CTRUEEM L%, £FY
Ao THIET D, Y Zua~dHh o —7T% by (4+41) 10 mL Z EMEICINZ T
WREMAEZWINL, AT Z7 07 40— (JL88 05 um BLF) TABL, #7174
SLER N3 2 3 BHAKR &35,

717 NALER N HENRIK 5.0 mL 27 WViRiE 7 a~ N 7IZEAL, A 7 ay
FROA T aoF AR R T 2B 5% 100 mL DR TTE T T 2 2245 H
L. 40 °C A FDOKIBTIEZE A LHET L E CRERME L%, EETRA%%-
THET 5, ~FH o 5mL 2 ERECINZ CTEEWEZEN L, 77 LB Nt
T HREHAIR & T 5,
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FAREI Y NS T T 40— f
BT A AFLUVEm AR UESES T A (FEE 20 mm,
J% & 300 mm, RifE 15 um)
H—=RHFTh: AF LI ARCPUHESEDY T A (FF 20 mm,
£ & 100 mm, RifE 15 pm)

= B W v rZu~ntr—7%Rh (441)
it ;5 mL/min
5y B E 43 90~115 mL
BTN ARTABEY AT AI =T L (910 mg) F2E YT

—F L 5mL K OA~FH o 5mL THRET 5,

REHAR A2 X =07 AT, WWEAFTETAHO ESEICET 5 £ Tl S 7
%, REHARDO A>TV T 7 T A az~FH 2 5 mL 35T 3 [BIFHE L,
R EINER I =H T L2z b, Bli~FHr—ryzFrz—70 (17+3) 20
mL ZI=AT KMz, I=ATL%WET 5, 50 mL ORTET T Aa%
=NTLADTFICEE, ~FH o —FigoF L (1743) 1SmL %3 =h 7 LI Z
TATRYF RO, T e od R E BN S5, BHKREZ 40 °C BLF DK
WTIEEALEET 5 E CHIERM L%, ERT A2 %> THET 5,

7 b1 mL ZIEMEICINA CEBMEEN L, HAZ7a~ 87T 7 0 —icfk

TOREHAR E T 5,
WA~ NTT7 4— AR L N SIRAIERER S 2 L A7 a~< 7
TICEAL, Zu~v NI 0555,
{El e S US|
i s T BA A bR g
71 7 LA ER Yy BT Y =T A (100%Y A FALRY v

nEYra—7 07 NEE032mm, B 7m, KE
0.1 um)

v U ¥ —H A :He (1 mL/min)

AA DT w7 H A He (5 mL/min)

w BF A A :H, (3mL/min)

By B 4 A RZER (60 mL/min)

OB BN kAT U v LA (60s)

AR A R BE - 250 °C

17 A FE R FE 100 °C (1 min £REF) —FE 20 °C/min— 280 °C (2 min

PR
R m%%ﬁAE:mmc
A" Bohirrs NI AL E—2 8 S UTHE R RO TR ERE1E

ﬁb\ﬁﬂ¢®47mvﬁ/$&047mvﬁ/ﬁﬁ%a%%mb\%@aa
A TavtratT b,
£ 1 ChemElut (Agilent Technologies ) XX Z L& REDH D

2 Sep-Pak Plus Florisil Cartridge (Waters ) (2472 K& D U W —/— %38
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MELE-bOXIZINnER%EDO LD
(E) DhrEARY) T —va v
© WINIEIN 3R K OVl U KS B

[GIE i ST AVICIENE S S )

WL 55 44 ok oo i IE (mglkg) IR L (%) RSD, (%)

P =D R 75 ] e & fil st 0.1 3 9.8 75

0.5 3 92.3 7.3

Jok A B A fir At 0.1 3 93.6 5.3

0.5 3 96.5 3.0

FE T — 0.1 3 86.8 38

0.5 3 83.2 5.8

TR 0.1 3 94.2 7.6

0.5 3 85.6 7.4

AT A ARG RS R 0.1 3 100.5 6.4

0.5 3 106.2 16.2

J% B il sk 0.1 3 99.1 2.3

0.5 3 116.2 3.9

FE T — 0.1 3 98.3 9.9

0.5 3 94.6 10.4

TR 0.1 3 92.7 2.2

0.5 3 101.1 18.2

- L[] FABR
. o e bk AR WSINIRES  WONENNE  shr ke SR REURE
o PHOHS  mew ms%  (mghg (%) RSD, (%) Rspy ) T
ST OF TR R 6 0 05 9.6 5.4 9.7 15
KEAT 6 0 05 93.8 6.1 12 1.9
L TFa Uy pIsRE RS Tk 6 0 05 102 8.6 8.6 1.4
U pNGRPNS D 6 0 05 97.8 4.2 5.0 0.79

- EETR (E—-HWBREICX 2R B 45 0.02 mg/kg
(%) 7u~ 77 L6

A
O
" lﬁﬂﬁwﬁﬁm
1 f 1
[Ty |
[!!E
L S o g
{24585R,~ 4
B
| o W
L | o (e
o !
ﬁ 1
o
[} . 2 4 . [ E'-
TITIET P

BERRUVEMBEHOI AT TS LA
A BEUERR (KSR L LT 5 ng/mL)
B : #shael EABLA BN 3K & L C 0.5 mg/kg FH24 & ER0)
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30 A 7R RA
301 BEOHAIZua~ N7 T 7EESWEFHICEL D —FOoHE
I3 LI KD,

302 AV VREEOT A7~ T I DRMEIONE (D 1)
24k B,

31 f~H%Ev7r

311 AP IR~ ENLDRIE I v~ N7 T 782 07 MRV ESHTEHC X
% [FIIRE 3 M7 185
HEIH 1612k B,

32 A~=H¥rIL

321 AP IRRA~FENLDRIE I v~ N7 T 78207 MUVEESHTEHC X
% [RIRE Sy Hr %
FIF 162X D,

3B A~ AT

331 RURAALTRUATFNLNEDOMOBEIROWIK I v~ N7 T 7 5% 7 ZRVE RSN
FHZ X 2 R AT A
3332k B,

34 AIXu7Y R
341 K7 v~ N7 7 7 EESHTEHE
(B & - BEAOEHE Wb b xR, ) )
A HECHH

1) A% 7u7) FEER AIX% 717 Y R [CeHwCINsO,) 10 mg % 0.01
mg DHIETEY, TOKMEFTHEL, 100 ML DR T T AT AN, AX /) —
NEMZ TN L, FIERETAY ) —VENZTAIFX 7 a7 ) FERERRK
ZRRT S (Zo@ImLiE, 4134 7v7) KELT0I0MgZ&aT D, ) o

ERICEE L T, BEEFREO —H %2 A %/ — /L CIEREICAIR L, 1 mL FIZA 2
Z a7y FELT0.002~02 ug # 5 AT HBADA I L7 v NEEAERK %3
W35,

2) 0.5 mol/lL V »BEkETE IR U UBAKFEZH YU 7 L5279 (52.65~52.74 g) K ®
Ul IKFEA Y 753029 (30.15~30.249) % E o CT/K500mL (ZiED L, KR
£l U o LEHE (1 mol/L) XLV 2 (1+10) Z W T pH % 7.0 IZFRFE L7244,
HIZKEMZTIL &35,

B = =3

Hf H SrdTakkEl 10 g 2 0.01 g DHTETED . TOHIEEFEE L, 200 mL D

e =M 7 T A AN, T h=FU/L—sK (13+47) 50mL (¥zHc& (% 100 mL)

138



Nz, 30 MRV IRE Tt 5, 200mL @ bh—AE—D—% T 7 F—k}
DFICES, KL A 5 B) TERSIABLEZE, LO=AT7F72a k]
RIZNART 2 h=1F V25 mL (FZBCFIE 50 mL) THevd L. [FERICKS] A
T 5, A% 100 mL (FHCEIL 200 mL) O&®ET 7 A3 A, o h—e
— A=V EOTE =) ALTHEEL, BKEZEET 7 XA 3TNA 5, FiZe
BT AaDEMRETTE = AEMA, (FREZ, 7' =R
TIEREIZ 10 AR L. ) IR BT 2 3B & 357

R Ee BUEHATR 20 mL (WIS & - TIERUEHARK 10 mL) % 100 mL D4y
W FICIEREIC AN D, Hifk T b Y 74109 (9.5~10.4 g) K& TX0.5 mol/L U g
FEMTR 20 mL Z 3 iRiR=F2n A, 10 SRV IBEZ%HE L. KE (TE) %
BT, T r=R U VE (BB 207 508 I 2R ENAIRE T 5,

77 LNALER | T BTN UMM Y BN =H T A (500 mg) AT R
F=FVUL10mL CTHHET D,

100mL D=AT7 T ATE2I=2AT7 L0 FICES, REHAKEZ S =87 AIZA
. WHB T TARO EHGIZET HAE TR FSETA IF 7 a7 ) RejiiHst
L, MIZ7ER=bFU2mL #I=07 KMz CRERICHH S5, FHTE
ZEEOMEST FY U A (HEK) THAL, 100 mL 7237 7 2 2iZAH/K (5
fEB) TAWLI%E, HO=ZAT7 T A2z EOTE =M L THEL, K
EHOA|EBLTCHBRELGDED,

AR 40 °C LA T ORI TIZE A EWET 5 £ TRIERM Lk, EF T A%
Ko THET S, 7 h=rU/L—rrx (3+1) 2mL # N x CTEEY Z A
L. 77 D0 1T 23R & 95,

BT HALER (I T7377 A Nh—R /T 7T Iy Vb7 niEE
R=47 2 (500mg/500 mg) “PE T R=hrU/L— kT (3+1) 10 mL THE
W35,

S50 mLORTITZ 7 A% I=T7 L0 FICES, fRBHAKEZ I =7 LA
N, WEPFTECTAFNO ESMICETHIETIHRFLTA I 47 u 7Y REHEE &
5, AEHERDOA > TWeod 7 7 Aa%2 T = /b— Lz (3+1)
2mL §oC 2 [¥EFE L, WRZIER I =07 22z, RIS &5,
BIc7TER=bhUL— kLl (3+1) 16mL % I =T LTI Z CREEICHRET
LXHED,

T 2 40 °C LL N ORI TIlE & A CHL[E T 2 £ TRUEIRME L 72, EHET X
ko CHET D, A/ —2mL ZIEMICNZ TEREWZED L, 5,000xg T
5 srfilim DBl L. REEARIREREY v~ 7T 7EESTEHC X AME IS
LREHAIR &3 5,

Rk o~ 77 7BESHEHZL2HE HEHREEAOEA I X7 a7 ) NE
WA 5 UL 2Rk 7 v~ N7 T ZEESHTEHIIEA L, BIRA A Uit 7 a~
NS LNEED,
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s

(k7 m~ b7 Z 7H)

7 = A

T i3 W
i H
7 A FE R
(BN EFHER™®)

fR H B
4 A v b ¥

RT T A Y= A
: N2 (10 L/min)

LI o S B

t—h7 oy ZiRE

CF BTN IR Y TN T T A (B 3.0

mm, & & 250 mm, KifE 5um) *°

5 mmol/L Bl 7 & =7 L #E —5 mmol/L FEfE T

FoUAAK ) —)VIRIR (17+3) — 1 min— (3+2)
(2.5 min f£Ff) — 25 min— (1+1) — 2min—
(9+11) — 9.5min— (1+19) (12.5 min {££f) —
(17+3) (17 min {&FF)

0.2 mL/min

40 °C

DU B R R oy A

Tl hux7L—A A1t (ESI) ¥ (EA A%
— R)

N, (2.5 L/min)

200 °C

C D L & JE:250°C
E® =4 — A4 F 2 :mlz256

B A BONEBBIRSA AUt 7o~ NI A0 —7 5 & WThEZ K
DTHEREERL, BABboA 34707 FEZEHT S,
H 1 RABFoAIX 7Y REERSWEEIZIE, MBKREZT7T 2 =FU L

THWRL TOLLLUBOBIEEIT I,
2 Supelclean LC-18 SPE (Sigma-Aldrich ) XixZh RS0 L D
3 Supelclean ENVI-Carb/LC-NH, (Sigma-Aldrich #) XI/ZZ & [R%FEDOH D
4 FElE 2~3 mL/min &£ 95, HEICG U TR~ =h—/V REHHAT 5,
5 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) M| Z I L [A%ED b
D
6 LCMS-2010EV (SEEERTR) 12 X 5 5461

(23) HEAN)TF—va v

< IINENR R e OV U RS BE

o ; W A EINEES SR UK

= 3%7)) *’E N

PO (mg/kg) L (%) RSD, (%LLT)
INEE 0.005~0.2 5 71.1~87.9 3.3
EH9HAZL 0.005~0.1 3 83.4~92.6 3.1
ST TR 0.2~6 3 89.9~92.2 16

o (R FER

e S BhE  FEAIE WSNIEEE WANEIN R s UsE SREESE

GEW S S| e e e e

ARORE gk =k (mgkg) (%) RSD, (%)  RsDg (%) O
EH9HAZL 8 0 0.1 83.0 3.0 15 0.66
TIVT IV T 7 8 0 5 84.3 35 12 0.96




- EETR (B—RBR=IC L5 R BT 0.005 mglkg (RZALEL 0.2
mg/kg)

- B TR (B =T X D MERR) Bkt 0.002 mg/kg (RZ4% L 0.06
mg/kg)

(%) Za~ 77 L0

= E0RE

5

L] 9 10 " 12 13
{®IH0=RE

BER (1349 0F) FELTS00 yg/ml) MY O LTS A

342 AIF IR, saFTr=r, V)T ITTUROFT A MXRYLAOEE
sua~ 777X T ARV SR K D RIRF O ATIE
FHIH 1712k B,

3B A R¥H LT
35.1 &Ik v~ 7T 7 ERSNEHE
A HEOCHH

A Y RV 7 EEER AV FEFHY A7 MP [CaHi,CIFsNsO7) 25 mg % 0.01
mg OHIETEY, TOHKMETHEL, 50 mL OEE7 7 2AalZ A, 7Tk h=
FUNVEMZTENL, BIERETTEF=RFIAZMATA Y R DLT
PR 2T 2 (2o imLifx, 41> R¥HP 7L TCo05mgaEahr T
%o ) o

BRI LT, EmHEFERO #2728 =MV L CTIEMAICHRL, 1 mL FIi
A RFHINLTELTO0.00I~pg 2B H T 2EE DA » FXH I 7 HERER %
PS5,
B = =3

Fh i SHTEEL 10 g 2 0.01 g OHTETEY . TOEEZTEE L, 200 mL &
e =A7T7 A3l AL, K20mL (FZEEIE 30mL) A%, 30 7 MERiE %,
Bz A% 7 —/1100mL Z 0%, 30 77 VIR E Tt 9%, 200mL o2&~ 7
AaZT7 7R} OTICEE, KL A% (5 B) TWEl AW L7k, %
D7 T Aa RO EINAR A X 7 —50mL T L. REEICWE]AiE L.,
FICRRET TAADERETAL )=V EMZ 5, ZOHK 20 mL (FHREIZH -
TiE, BIZAZ J —/LCIEMEIZ 100 fEA R L72%., £D#K 20 mL) % 100 mL &
YT T A ATIEMEIZAIL, 40°CLULFOKIR TR 2mL £ T (R IRIEE A
CREET 2 ET) WUEREME L. 7T LR LIS 28UBHATKR & T 5,
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71T LRLER | AREHRIRIZK 15 mL 2%, &k ZHAMES A Y 72T 5 (20
mL fREEH) T AL, 5 oRERE T 5, 200mL DRTIE T T AT LADTF
ICEE . WEHAKDO A > TR T Y 7 A a ki L —~%H% v (1+1)
20 mL 9> C 3 [P L, PRIk ZNER AT 7 STz, RIE 2N 7 T A O iz
TOHETHEL, A RXFIALTEEHRISE D, T, BT L —~FH
(1+1) 40 mL %7 7 ANz CRIBRICEEH & &, WK% 40 °C LLFOKBT
& A CHIET D E CRIERM L%, EFH A&k CHlET 5,

ANXY =TV ZF =T (9+1) SmL EINZ CTEEMEREN L, 77 L
FEILICHE 2 3EHAIR & 35,

BT DHLEL I YUNFNI=HT A (690 mg) FZEAFH L VT LT —
TV (9+1) 5mL THET 5, REHAR A I =5 7 AT AL, IKEA R TAKIO
FURICET A E TR SE S, REHERDO A > TWeRTIBET 7 XA az~xi
—VxF ) —F/L (9+1) 5mLFOTI3EWEH L., WKEZIER I =5 T L2
Z. FRRICIH SRS, Fio, ~F P r—Y=F Lz —50 (17+3) 10 mL % 3
=T ATINZ, T 5,
TDOI=ATF7L2DFIZ, HBoNLO~FH L —V=F Lo —7/b (7+43) 5 mL
THREF LEEART A B~ 32y 7 A3 =0T 5 (910 mg) *3 ZdEfEd 5, ~F
Yo=Y F Lz —TF/L (7+3) 20 mL & =1 T AIZINZ. WRIEHNFTE TARID
FHCETAETHFE LT, AV KXV DN T 2RI A~ T 37 L
=H T NIBATIE D,

WIZ, VAT NI=HT2%FT L, S0mL ORTIET 7 A3z G/T A Bk
VIRV LAI=ZHTLADOFICEE, ~FH -7k (1743) 20 mL A5k
TAMB IRV T LI =N T HIMATA Y XV IV T E2REHSIED,

W% 40 °C LT OKIBTlE & A CHEET 2 £ TRUEIRME L 72, R/ X
ko CHESES, 7B h=FU /N 2 mL ZIEMICINZ CEREMEZRN L.
5,000xg T 5 iz OoRE L, EEAREZERE v~ 77 7EESHIEFHCL D
HIEICHET 23EHRIR & T 5,

k7 v~ N7 7 7 E&GHTRHC X 2 HIE REHRR L O A v RxHavT
BEHEWR#S 5 UL ZiRIK 7 v~ N7 T TEESITEHCEAL, BIRA A Uit 7 =
~ NS T LESD,

HIES B

(GIk7 v~ b7 F 7H)

7 7 L F T BTN I BTV T A (RER 3.0
mm, £ & 250 mm, K 5pum) *°

T Hife W A% 7 —/L—5 mmol/L BT &= ARIR (4+1)

it # : 0.5 mL/min

B 7 A R O 40°C

(& By Hratin™o)

Fi H %5 o DU EMRAVE BT R

A A& v Ak & RRERTA A A6 (APCH % (IEA A E—F)



7 7 A4 Y — A A :N; (25 L/min)

AU H—7 = —ARE : 400 °C

t— h7 v v 7iEE:200°C

C D L & JBE:250°C

® =% — A4 & »:mlz528

it 1 BONTEIRS A U7 e~ N7 7 AL E—7mEXIEES &
RO THREREZER L, REPFOAL U RS AT BT ZRHET D,
£ 1 Chem Elut (Agilent Technologies f) (X Z N ERZEDEH D
2 Sep-Pak Plus Silica Cartridge (Waters ) (2 Y72 KT DV Y — 3 — & @k
L7EbDONIFZINEREDOLD
3 Sep-Pak Plus Florisil Cartridge (Waters ) (24725 BED U — " —%3if
FELTEDbOXIIINEREDOH O
4 JEE 1 mL/min BE LT 5, KBNS U TRGI~=F—/L REERT 5,
5 ZORBAX Eclipse XDB-C18 (Agilent Technologies #) XX Z i & [R5 D ¢
%)
6 LCMS-2010EV (&t BERT) 12 X 2 -4
T A RIHANTIE, SIKE REBDEES T, ZORFIE L TEREIN
Do
(%) HEAN) T —va v
< IINENN R e ORI U RS BE

o , MR .. ORI R oK LR
PR ORE (mgkg) LT () RSD, (%)
FRCE B B B A R k) 0.005 3 815 9.3
0.05 3 855 32
0.5 3 89.1 2.9
WA 4R E LG R k) 0.005 3 83.5 43
0.05 3 89.4 38
0.5 3 91.7 2.5
EIBAHTL 0.005 3 77.2 6.3
0.05 3 85.0 1.6
0.5 3 82.7 48
TILT 7T 7oA 0.5 3 91.8 17
5 3 77.7 3.0
50 3 78.7 2.8
- L [R] FABR

Hahat  FEAIE WRANJEEE RNENER s Uk REEBUEE

AL FlAH BEH BES (mghkg) %) RSD. (%) RSD. (%) HorRat
AN P Ot 6 0 0.05 93.8 5.1 8.1 0.37
TINT 7T 7 ~A 6 0 5 87.6 4.9 14 11

- ERE TR O(HE-RER=IC X DR #OEbHR 0.005 mg/kg (RzZ4XE 0.5
mg/kg)
<R TR (R BR=IC LD MR B 0.002 mg/kg (FZHE 0.2
mg/kg)
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(%) ru~ 7T LH)

A | B
i t
&
i i
n m |
0 3 10 15 ] 5 10 15
{B150508, 55 {RH504R8, 53

ZEBRRUHBMEAFOIOT RIS L
AR (> RE¥-H 07 & LT 0.025 pg/mL)
B : WRINELEL (R E HEC S fIEHI A > RE¥H/07 & LT 0.05 mg/kg 84 &
wshn)

36 TATuaBNT

36.1 =R BANTEOMDRIEDWREK I v~ v 7T T80T MRVERSHTFHCX
% [RIRESy Hr i
FIHI 18Ik D,

37 = HZ)LT7)T7Y
371 BHEOTAI v~ 87T 7EESHFHTL D —F ok
I3l A,

38 TFA T2 IS (ZFF T2 IALTALRFY RO F AT =2 AT
ARV BE T, )
381 H— A — FNREBIEDFIKI v~ ~7 T 7L DRBESHTE (20 2)
I3 3k D,

39 =—FF
30.1 BEOT AV~ 7T 7EHEEGHFHI LD —F o
I3l A,

392 AV UREEOT Ao~ N7 T 712Xk DREIDNE (FD 1)
24T LB,

40 =F 7 m—)

40.1 =F T —NZOMDRIEOWK v~ N7 T 72T AEREGHTFHZE S
&R o AT ik
HIM 19k B,
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41 T=F 47 xR A
411 B Rrua~ 7T 7EBESENC X A —FoWiE
HWI3HiLITX A,

412 HHY URBEIEDO T A v~ 7T 7L ARERSIE (F01)
W24z A,

42 TTFRY
2.1 HAZwm~x  NTT 7k
A HEOCHH

TTRKEREE =T R U HEHES, (CoHeCIOsP) 25mg % 0.01mg DM £ THEY |
FOHMEAETEEL, 5S0mLDOEE T T AalZ AN, TR M2z TENL, B
ICHERETTE P 2MA T T R EREZREST S (2o 1mL X, =
THRVELTO Mg ZEHT D, ),

FERICEL T, =7 R UEERIRO —#42 72 h o TEMICHRL, 1 mL H
TR ELT20ug 28508 T DT R UAEHERZRAT 5,
B & =3

Fh i ATERE10g 2 0.01g OHTETEY . TOEEZEE L, 200 mL &
ke =M 7 7 2 alc A, Big—F /v —H: (100+1) 100 mL &0z . 30 47 A4
VB THIET %, 200 ML OABET7 I 23427 7F—ik}o FIcE s, bk
A (5 B) TREIABT D, =MA7 T A3 KUK S ZIERERE- TV —
f2 (100+1) 50 mL T¥#H L. FERICKGI AT 5, HIZRET 7 22 DERE
THEE = F L — iR (100+1) &Mz, Z DK 20 mL (HAREICH - Tk, HiC
FEfg— F L — il (100+1) TIEfEIZ 10 fFICAN L7k, £ D 20 mL) % 50
ML D72 T 7 7 A 2 ZIEMEIZ AL, 40°CLL T OKIBTIE & A EHLET 25 £ T
JEVEHG L=, BHEH AL %o CHIET 5,

7 b —HE#E (99+1) 0.5 mL Nz CEEWEEN L, A TFiciid 5
RENEIR & T 5,

AF Al BREHEIRIC R Y AF AL VLT A X g 05 mL A, BEHE
WDOANS>TWEHRTE T T AazrEe L, BRVIEE-1% 30 yHBEET D,
TEh =V FL 7 Ua— (49+1) 0.1 mL ZHx., 5°C LLFDOKIR TR
T T AEZHBEAI LN ORECNCER T A2 LS TRl 5, BIZLL Lo
EZ 2 [\l# 0T, ~FV o —FifgF /L (7+3) 10 mL 12 CHEREY &R
L. 77 2B 2 REHAIR & T 5,

BT LE T T A =R I=HhF 2 (500 mg) EL R BEILR
=57 A5 (690 mg) *2EENENA~FTH iR T (7+3) 5 mL TUEFT
Al

7T 774 M=K 2= DT DRIV ATV =0T L& L, 3
Wik I =07 JMIAN, WREPFTETARIO Euglc#EzT 2 cimt w2, 3
WIRDN > T2 T 7 T A ak~XHh o —fig=F /1 (7+3) 2 mL 57T 2
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EPEE L, WRANER I =0 7 A2, FERRICiH S E 5, Bio~F 3 —F
fgrF )L (7+3) SmL ZI =T LDIMATET R 2 VBTNV =0T LI
BITSHE S,

WIZ, 77774 NI—ARUI=hTFL%FT L, S0mL DT KT T A%
VIUVATNANI=ATLAOTICEE, ~FHr—FiB=F/1 (1+9) 10 mL %I =
AT LIIMATZT R ZEHSE S, BHKIZTE M=V F Lo sy a—
U (49+1) 0.1mL ZJ1 %, 40°C LA FOKE TR 2mL & CRUEEM L72%, 5°C
UTOKBTRIIET 7 Aaz2mBH LN LRECDICERT A2k Tl 5,
Hefig—F /L | mL Z EMEICINZ CTEREMEZEN L, A 7a~ N7 T 7 0 —icfk
T OMEHAIR & T 5,

FEYER D A F AL TTARUERER 1 mL &2 50 mL O3 7 A2 IZIEMEICA
. BEHAEKS THET D, 7 b —FHfR (99+1) 05 mL &Nz TR
MEWRN L, PV AFALTI LTI AX PR 05 mL 2z, ZORBEER
L, BIEVIBEL#% 30 plEFEST S, 7T —YF L7 a—u
(49+1) 0.1 mL ZMNx., 5°C LAFDOKIBTRIIET 7 2AazmHE LN HER0
INCEHBEN A% ko Tl 5, FER—=F /L 10 mL % [IEREICIN 2 CREY &2 1E)
L. BIZZOERDO—EEERT=T LV CEMICHRL, 1mL Flc=7 A& LT
0.02~2 ug Y E % & A T HE R OEER 2 RS 5,

HAIa~ NTT7 4— PEHAR R O AEHER S A uL WA~ T 57
WCHEAL, Zu~v N o905 5,

WESME Bl

i s & ROtERME (VBT v 2 —)

7 7 LAy T U T A (0% T ) T
AF =50 %Y AFILRY o ALEEAR N
££0.53 mm, £ X 30m, fEE 0.5 pm)

¥+ U ¥ —HA :He (17 mL/min)

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

# #t  #F  A:H, (75 mL/min)

By B U A RfZE5 (100 mL/min)

OB BN kAT Uy R A (605s)

AOBHE A SR E @ 230 °C

717 A R FE 0 80°C (1 min fREF) — FHR 10 °C/min — 175°C — -
& 20 °C/min — 230 °C (3 min & £F)

fROH 2R OIE O 250 °C

OB Benhiru~ N TAnbLE—EREEZRD TREREZER L., &)
BTk BrEHT 5,
7£ 1 Supelclean ENVI-Carb (Sigma-Aldrich ) X EFR%ED H D

2 Sep-Pak Plus Silica Cartridge (Waters i) (242K &ED U — 3 — &

L7eboXFInERED L D

3 DB-23 (Agilent Technologies #) X Z L & [FS%ED H D



(BE) GIEAN) T —a»
* WINEI =R K OVl LA i

i e R
SO R WIMREE g

L IEDRE R L A5

s

(mg/kg) (%) RSD, (%)
B O Bl A Rk 0.1 3 78.8 14
1 3 80.2 11
A A 2F IR R L A f sk 0.05 3 75.3 1
0.1 3 82.0 11
1 3 84.3 9.3
K 0.1 3 79.6 9.9
1 3 81.6 5.1
Eo9bAHIL 0.1 3 85.9 7.9
1 3 87.1 45
TIVT IV T o~A 0.5 3 82.2 11
1 3 85.1 6.3
10 3 89.3 10
- JLFE R
- ; AR EHR OWINIEE RMENER  shee e BN EBRE
PRORR  waw wE% gk (%) RSD, (%) RSDs () O
VA P AR T 3 B 7 0 0.5 81.8 5.7 11 0.58
EHBLATL 7 0 1 89.0 6.4 10 0.63
TIT 7T 7 ~A 7 0 10 90.8 3.7 11 0.94

- ERTR (E—-RBREIC XL 2R) B 0.05 mg/kg (FZ4CE 0.5 mglkg)

- B TR (BH—RBR=IC L 2 ER) A 0.02 mg/kg (Bz#E 0.2 mg/kg)

(2%) 7u~ ~7 7 LHl
A

w

EoEE
EoEE

iz
1H

3 4 5 6 7 8 3 4 5 6 7 8
{RI5035R8, =5 {RI505R, =
FERRUAMEA#OIOT TS L
A BERERR (=7 4R & L T4angiEN)
B: WIEE (Lo bAZ LiIc=T ARy & LT 1 mgkg FXY &iRN)

43 = hFTANLTE Y
431 RANT B AFNEDOMDRIEOWIK v~ ~ 7T 7 % 7 NE &G

FHZ X D [RIRES AT A

H3MI33Ick D,

4 T hT7xzrTumavl A
441 BIEROT A7 v~ 7T 7EESIEHT L D —Fohrik

BIHLICL D,
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45 T Rh7AtE—h
451 B H R ua~ NI T7EBESWENC XA —FOoWiE
w31k B,

46 T h 7 kA
46.1 RIEOT A7 v~ N7 T TEESIFHT L D —Foirik
EIFLICK D,

462 EHHEY U REEOH R u~ T T 728 ARESITE (FD1)
24T LB,

47 = MY TTV—L
471 BIEOH A7 va~ 7T 7EBESIEIC LD —FoHiE
I3l A,

48 T U LKA
48.1 RIEOT A7 v~ ~7 7 7EESIFHI X 2 —F ok
FIF1ITX D,
482 ARV URBIEDO AT A v~ NI T TICEDRENGIE (£D 1)
F2Hi4lZL D,

49 T RALT 7y (- RALVT 7 U KNB-Z RA)LT 7 )
491 AHEFERL BT I NREEOT A7 a~ 7T 71285 2K HE
F2HI3ICL D,

50 = RALT 7 A)T =—k
50.1 FAHEEZERMONET I FREKOFT A7 a~ 7T 712 852K ME
H2HEI3 Ik D,

51 = RKY v
51.1 BT A/~ 7T 7EHEEGIEHIL D —F o
31X A,

51.2 AMEZRZNOET X RREBEOT A7 a~ 7T 712 X5 R0 NTE
W2Hi3 Ik D,

51.3 HHEEZRBEEOHT A7 a~ N7 5 712 % % RIS HE
FIFTITL D,



52 XY TUT I

52.1

BEOT A v~ NT T TEEIHFII LD —F oA
FHI3HILITX B,

53 FxHTru ARy

53.1

FXRFT I u AR ZOMDRIDWER s v~ 7T 7 70T AR RSHTE

(2 & D R AT i

H3Ei2012 X B,

54 F XU ua)T

54.1

54.2

EIHDO T A v~ T T 7 EESHFHC LD —F ok
HI3E LK B,

FHEZRAL O T I RREFEOH R a~ 7T 71285 RE000E
W2Ei3 Ik A,

55 AXV ) =v U

55.1

Rk v~ 7T 78207 DREESHTEHE (20 1)
(i FH DR - A 28 B HLAR R B OVFIK)
A HEOHR

Fx VU = 7 EREEYERR F% VU =v 78 (CisHuNOs) 10 mg % 0.01 mg D1

FTEY, TOKEATHEL, 100 mL OBELET T 2 32 A, KEgbT k
U o APEE (0.1mol/L) 1mL XOVK— A X 7 —)b (1+1) #950mL =Nz 5, &
FRAE L CTAX VY =y VWREEN L, BITERE TKRK—R2AZ 7 —b (1+1)
EMATAF YV =y 7 BIEERE 2RSS (Zo 1mLid, %Y U=y
JBRELTO0ImgZEaaT %, ) .

I LT, EHEFREO —fEzK— A%/ —/ (7T+43) TIEMEIZHRL, 1
mLHICAF Y V= 7l LTO01-50ng 2 & A T HEEDOAXY ) = v 7 i
ik 2 S 5,

B = =

& =

fil i SRR 10 g 2 0.01 g OHTETED . TOHfEAFE L. 300 mL @

etk =M 7 7 A3l A, AK30mL CBKIZ20mL) Z 0% 30 4 & E %
HIZ02WN% A X U BV —7 - h= K UL (3+2) 120mL (HI>KI% 100 mL)
Nz, 30 4RV IEE TR+ %, 200 ML 0BEEET I A 2% 77—
SO TFICEE, MR E DT ABMEARKRT 2 THREIABE L%, KO =HT7 T A
T O S ZIAK 0.2 W A X U Uik —7 & h= KU (3+2) 50 mL T¥:
HL, RIS AT 25, FICERET 7 A aOERE T0.2wW% A X U LV ERYE
W=7 r=hUJL (3+2) ZIZ 5D, ZDOHED—ERZE 0.2 W% A X U »ERIRIK
—7 % h=hF U/ (3+2) TIEMEIC 10 MEMM L7, HHRIK 4 mL 2 50 mL D72
FTIE 7 T A ZIEMEIC AL, K10mL 2012 TH T LR35 30RHA R & 3

149



ol

71T LRHLVERE 3 PRy Pr—N-E=brl RUREAKI =T A
(200 mg) *4%Z 7t b=k VUL 10 mL K OUK 10 mL THEXRFESET 5, sEHEIR
EI=NT7 DA, BENDFTECTAHRIO LIICET 5 TR &S5, EHAR
DANSTWERTIETZ T Aa%2K—Tr=FrU/ (9+41) 5mL 2T 2 [B¥EiF
L, RZIEXR I =5 T 22z, WWEDAFTETAAO Emic#EzT 5 it s
5, 50mML O FHKT7 7 ATEZI=ATLAOTICES, K—TEr=HK I/
(4+1) 20mML ZI =AW T AMATAF VU =y 7BRERHBSE S, BH%E
50 °C LA FOKIBTIEE AT 5 F CRIERIG L%, ERTA%%-> Tz
35, K—A%/—)L (7+3) 2 mL % IEREICINZ CHEEWZTE7 L, 5,000xg
TS5 oMELDEEL, EBARERIK v~ 7T 7% 05 AV RS X
HRECHET 2RENER E T 5,

Wik v~ ~ 2757 % 0F DB RSHENC L D HIE ARBHATE N OV A%
U= 7 BRIERERE 5 UL 2k a~ N 77 7% 0T MRVEBSHIRHZEAL,
B SHEZ o~ 75 0 %255,

WE S il
(k7 v~ 77 7H)

VY 7 L AT BTN I BTV T A (R 3.0
mm. & & 150 mm, Kifg 3pm) *5

i it % : 0.1 VIVNXIRIEIR—7 8 h=Fr U (7+43) (19
min £&£F) — 1min— (5+95) (5 min f&£F)

it # : 0.2 mL/min

7 N AR 40°C

(% T BBV B TR )

T o DU E AR B AT R

A4 4 v fb E:zvrZ bheRATL—AFA4b (ESI) ¥ (EA A
E—R)

A4 A4 v Ji R E:120°C
FYNN_R— g H % N, (800 L/h, 350 °C)
¥y 7 U —FBE:2kV

2 — v #H  Z:N; (50L/h)

= — v E FE:TEROEEY
aYVarzRXAX— FROELEEBY

T =X — A F v FTEROEED

xz AXVY = 7 BROWESM:

FYH—H— Ty M aey v
WEsdgwr Y 7 B P SR BE  TrAE—
(m/z) (mlz) (miz) V) (eV)

244 — 30 15

AF =y IR 262

— 216 30 25
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A" Bon@RKSRHZ a~ 7T A0E E— 7 HEEE RO TR ER
EERL, RBP4V ) = 7 BEZREET S,
H1 O EEERETEYE LTREETIT O,
2 GFP-95 (HilLiBUERTE) X2 EFRED 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 (Y — =T H A = 2ll) YxinEFA%EDL D
6 ACQUITY TQD (Waters ) (2 X 2 Zf:41
(B%E) piEAN) TF—va v
 WINTENE f OVl UK BE
W

AmmEI R ek UK EE

PO (mgkg =Y T (06 RsD, (%)
it 2 B LB 0.01 3 955 34
0.1 3 90.1 1.1
e B LA 2 0.01 3 101 48
0.1 3 92.7 0.8
k1 0.01 3 83.9 6.4
0.3 3 92.4 4.2
3 3 90.6 2.8
) 0.01 3 93.7 5.6
0.3 3 93.5 3.0
3 3 95.5 0.4
; Hoat gz RINRE WRINEIER  smdx Uk 2R B &
AROME gy man (mg/kg) (%) RSD, (%)  RSDg (%) HorRat
Tl 7 I L £ 6} 8 1 0.1 89.4 2.9 9.2 0.42
Bk 9 0 3 92.6 4.8 6.3 0.46

- EE MR (H—RBR=EIC X 2R ForsEA AR (REZ9) H 0.02 mg/kg,
Bk 0.01 mg/kg
- R (R BREIC L DR Fib 6 et BB (JELEZ4%) 1 0.007
mg/kg., #kH 0.003 mg/kg
(%) ya~< k7 L
A B

BREE
2%

i

12 14 16 18 12 11.1 16 18
EEEitii ey Bl

BERRVFMEABDOIOT TS A
A ERER (XY U=y 7L LTS5ngmL)
B : IR (BKIZAFT Y Y = 7L LT 0.3 mg/kg fHY4 &R
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552 ko~ N7T 78T AREEBNE (0 2) B
i FH&aPH - fab o)
A HEOHH
521 D AICK D,
B = 2
fh t INTEEE 5.0 g 2 0.001 g DK ETRY ., TOEMEEFH L, 300 mL
DR =7 T A2z Ak, AK30mL E Mz, 300FEE%R., i 0.2wiv%
ARV VBREE— 72 =KV L (3+2) 120mL Z %, 30 4R 0 IR CTHAH
T 5, 200mL OWEERET T AaET 7=} OFICES, e T T A
THE AR 2 CRBI A L72th, O =MA7 7 A RO S ZEK 0.2 wivd A ¥
U UBBIEIE—7 2 h=hKVU L (3+2) 50 mL T¥E L, RERICKE] 58T 5, &
ICRBE T T ATDOFEMRET 0.2 WV A X U U —7T =KV (3+2) %
Mz %, ZOWD—ER%E 0.2 WA XY UEBIEK—T7 % h=hKU /L (3+2) TIE
12 100 fi5 7R L 7%, i 4 mL %2 50 mL O 7297 7 A 2 I ERMEIC AL,
K10 mL 2Nz TH T 2AH M4 2 3R & T 5,
BT LHLERE 3 =R —N-EF=t'el RUOLEAERI =T A
(200 mg) #4%& A% 7 —L 10 mL K OVK 10 mL CHEXRPEE T 5, REHARZ 2
=T KA, WENFTETAKO EEGICET 2 £ TR SE 5, REHAKRD A
STWERTETZZAa%Z/KEmML TOT2EPEEH L, BRKEZIERI =07 AIZ
Iz, FRRICHE S E 5,
50 mL DRI T AaZI=NTLOTICEE, AF/—/L5mL &=
TAIMATAF YY) =y 7 BERHESE 5, K% 50 °C L FOKBTIT E
A BT D E CRIERME Lk, @RI ALk THETH, K—AHX /) —)
(743) 2 mL Z IEREICINIZ TEREWZ R L, 5,000xg T 5 Lol L, -
BRI ERE Y a~ 75752 07 KVEESHTEHT L 2 REIC T 5 3 UEHATR
LD,
Wik v~ 777807 MEESHEHZ L ZHE 2461 © B ORIk =~
N7Z T T DR RSHTEHZ X DHEDHIZ L D,
FOR" 2461 0B OFHEDIHEICL D,
1 EEEREITEL LERETIT O,
2 GFP-95 (HilLBUERTER) X2 ERED S D
3 VeI 1~2 mL/min F2EE & § 5, MEITE U TRSI~v=A—/V F2 T
Do
4 OQasis HLB (Waters . U P — X—FHE 6mL) TN ELFHEDL D



(BE) GIEAN) T —a»
 EMEN R K OVl RS L
WINBE

ANEI S R UK L

AROIE g EY T ) Rep, (%)
a1 0.6 3 92.7 3.9
1 3 91.0 6.4
10 3 89.8 3.0
b 52 0.6 3 91.0 41
1 3 92.7 4.9
10 3 91.3 2.9
- L[RIEABR

FihE TR FONREE WONEIGE  svder U SEREEURSE

op # f o HorR
AHORE ses % gk (%) RSD, (%) RsDm ) O
fab 51 9 0 2 97.6 25 7.6 0.52
Fai 52 8 1 10 91.9 2.8 5.3 0.46

- B PR (BRI X DR B 0.6 mg/kg
- BRI PR (BRI X DR AUEHR 0.2 mg/kg
(%) 7ya~< 7T L0

A B
. : ,
]
Iie i
LN I L "
12 14 18 18 12 14 16 18
{15050, 55 T g

BEBRRVAIMEHOIOT T T L
A HEMERR (XY U=y /& L T5ng/mL)
B: WIEE (b olcAx Y U=y ZlL LT I10mgkg HH Y4 EIHM)

56 AVHRbovy (AVHR Moy SZRBEEEST)

56.1 AUV R ErbrZOMOREOWRKs v~ 7T 75 0T DEESHTFHT
& 2 [RIRES AT i
%321 12k B,

57 HAYERA
571 BIOHT A7 u~ 7T 7 EHEEGIEHI L D —FoiriE
31X A,

58 HT7 A bRr—L
58.1 TR UHNTZOMOBEIEORK I a~ T T 7 H T ARV ESHTEHC K
% [FIIRE 53 M7 185
EI3E18IC X D,
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59 INE T (INE T FTHETTEALOR AL )
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59.1 kY v~ N5 7B EHEE!

CEF&DE : B, 9 bAZ L, AT a—rH A 1L—)
A HEOCHH

1) F*T7A4RADMFT UERER X T4 APMFT 2 vEE [(CsHuNS,
CoH204) 641 mg &Y. ZOHEAFF L, 100 mL ORFET T X 3T AL,
AH )= VEMAZTENL, BIHEBRETAY )=V EMZTRIA AN
EERRERAT S (ZO® 1ImL i, F7AARFT U ELTHXTIAAMRY
vy o U EREE (mg) 120.006238 Z U7-& (mg) 285475, ) .

HRACE L C, EERK O M2 ~7T 2 7 )V F aBERIEE — A % /) —/L (4+1)
TIEMICHR L, 1mL FIZExT A4 A RFT L LT 0002~0.2 ug 2 5A69 5%
MDOFRT A A DX B & {5,

2) TR TN OERIRIRE T H 7 A ERERIE 10 mL & KICEEA LT 1L
L5,

3) A A 4t -3 AT A WY — /K Ff® 10.0 g (9.95~10.04 g) % Hig
(1+100) (ZEMNLTIL &T5 (EHRFICRET S, )

4) HEib=> 7 ViEiK Wib=>21r () (#EK) 2.0 9 (1.95~2.04 g) Z/KIC
WL T100mL &35,

B & =3

Fh i IATERE10 g 2 0.01 g DT ETEY . ZOEfEEZFLEE L, 200 mL O
ke =47 T A a2 A, B 100 mL (#240E51% 150 mL) 2z, 30 43
WY CTHHT 5, MiHEE 50 mL o3k m o rh B S 2 AdL, 650xg T 5 43
EODEEL, REAE 20 mL (HE4KEIE 15 mL) & 200 mL o3t =/ 7 T 2o
(ZIEREIZ AL, TV UK R 3 2 3RHATR & T 5,

TNT VMK REREIR IS b= SRR 2mL KDY B =T K 5mL &
MZ 7% 15 IRV IEYE., IV F v T FHI I TLRORANVE T o3
TA AT UATIKRGIR L, BT 2 2 RERRIR & T 5,

71T N REHNARE S M4 Y T A (B0 mL FARF) F2 I AR 10
SEERET S, 300 mL ORTHT T A% h 7 LD FIZES, REHAKRD A -
TWe =7 T Aaz~FH+ 2 10mL T2 T3 EIEE L, FRiREIAR D 7 21200
25, WHENPFTTCAFND EIRICETHETH IS E TR IS A T U a2EHE
B, FICAFTT 2 120 ML 25 7 AN A2 TRERICIAH SE 2%, imHiRic 7+
fy—VxF L7 U a— (49+41) 05mL 3 &Nz %,

WH % 37 °C L FO/KIBTH 2 mL £ CTHIEREM L7-%. %ET 5 £ THE
FTHEE AT XTI F O EEERIRIE — A X/ —v (4+41) 4mL & IEREIIN X TR
WE¥s» L, 5000xg T 5 i OnBEL., EBARERE v~ 7T 7 HE
SHTEHC X 2 ME IS 23 EHRIK & 32,

Wik o~ N7 7EESWFHCLAWE HEHERAKOE R T A A ¥ R
YA 2 UL 2HRIK7 v~ N7 7 7EEOHFHZEA L, BIRA A U7 v~
NIT LESD,



HESRM Bl
(k7 a~ 77 7%
7 7 LA BETIN Y e Y BTV T A (N 3.0
mm, & & 250 mm, KifE 5um) *°

i it W T2 TNA BRI — A & ) — b (4+1)

it ;0.2 mL/min

717 A fE R B 40°C

(B &= Hr ™ o)

i t o8 DU E AR BT R

A4 & v fb #EixLvr haRTFLr—AF 1k (ESI) & (EA A&
—F)

3T T A WP —H A :N; (2.5 L/min)
i o 7 A Nz (10 L/min)
bE—h~7wy ZIRE 200 °C
C D L & J:250°C
T =4 — A A4 »:mlz150
it 1 BFONTHERA A BT 7 e~ N7 L0060 E—7 & S XmE %K
DTHREMREZMER L, REHFORT A2 FF U E2H L, ZhiC 1.83 & F
CCREIP OIS T Ny TIMBE LT AL 7 T L ROANE T
PR LR AVE v TOMRBEERET 5,
E 1 RKETE, AR o v > 7 [CHisN;OS-HClL) | A4 Y7 T A
(CsHINS3 CoH204) KR 2V E 7 [C7HuNOsS:) &R T A A hF ¥
NCEBL, RBhOINE T NGy SRR LT TF AT T ARD
TNE - FITHE LR 2V E y TORIE LTERET 5,
2 Chem Elut (Agilent Technologies ) T Z L FRED D
3 EFEMEORBEBICIVEINENMET T 556005, ZORENHERS
NESGEIE, WEZ 0.03mL FTHOLTZ LI VHETLHILBH D,
4 BRIABEDERTA ANV URBRTHED, FBONICEE % #
MIE5Z &,
5 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Z i L F%ED
D
6 LCMS-2010BV (& REFTRY) (2 X 2 541
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(BE) BIEAY F—va v
VRN B O LR

. . e ; WINRE .. WONEN . oR LR
WINAR 53 4 Ao O FEIE (mg/kg) MK L (%) RSD, (%)

HINVE T EHbAHZ L 0.02 3 90.4 4.0
0.2 3 84.6 4.3
SA T TR 0.04 3 86.5 5.1
0.6 3 67.7 0.5
FAIT A LobvAZL 0.02 3 88.2 4.7
0.2 3 80.1 5.8
FAT TR 0.04 3 92.4 9.4
0.6 3 85.1 4.9
R ANE T EHHLAZL 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

HEhE AR IRONPEEE WINEICER seoE e REEBUREE

AN e S N
MO PHORE mew mEk  (mgkg (W) RSD, (W) RsDe ) O
HNE T LHIBAIL 7 0 0.2 74.3 8.1 26 13
FET— 7 0 0.7 72.3 3.7 21 1.2

- EFRETE (B—8BR=I1Ck5HR) INE T S HEAZLE 0.02

mg/kg, FLAXET  0.04 mgkg, A 7 a—r YA L— (REH) B 0.02 mg/kg.
FATI T L EIBAZLH 0.02 mgkg, AR T 0.04 mgkg, N2 AL
X7 EHHAZ L 0.06 mg/kg, HHBCEFH 0.12 mg/kg

- B TR (H—RBR=IC L DR INE T LB AZLF 0.006

mg/kg, FEALEH 0.012 mgkg, 4 72—V L— (W) H 0.003 mgkg,

FAYITh L IHAHI LT 0.006 mgkg, EAET 0.012 mgkg, N2 A

NE T EIBAZLH 0.018 mgkg, FLHEF  0.036 mg/kg

o HRLIRINEIGRER (X, R VI & I 2 2 AT AE MR 2 VRN L C S h L 7223,
ZOEICTDERNANE y TR L, TORINENMET T2 L0 H
Al



(%) 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

BERRUAMERODIOT LTS L
A BERER (2T A4 A MF T2 & LT 50ng/mL)
B: WmIMEEL (L9 bAZ LICHNH v 7 & LT 0.2 mglkg #8245 =4s00)

60 ALY L
60.1 ANV ANVKRTTURORT = ) TANT DRKI o~ N5 752 0F b
VB BT RN X 2 R AT 1A
B2k D,

60.2 HINANVNLVZEDOMDEEROWEIK o~ v 7T 72057 LG ESHTEHZ X DIHE
IR
H3E 231k B,

603 H— A — FREEDWIKS o~ b7 T 7K DRSHE (20 1)
I 21T XD,

604 H—RNRA— NREIOH A7~ 7T 712X B RRESHE
I 41X D,

61 TNV T7xr hT T
611 BEHEROTRIa~ s T 7E&NITEHI LD —Fohrik
HI3Ei1LICL B,

62 HNNTmussRIFR
62.1 T=F T —NLNZEOMORIEORE I v~ NI T 72T AAVEESHTFICE D
[ IR§ oy AT v
HI3E191C kB,
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63 WNRUEEH (NN EDA, FET 73— AFNLEORR I L)

FHT7 73— NEDMDIEIK s v~ ~ 757 % 7 MVE RSN X 5[

IINTIE

AR IR L A

R a~ N7 o 7B &SN EEEL?
A HEORR

1) HARUHF Y LR TNV A [CoHgN3O2) 10 mg % 0.01 mg DA

FTEY, TOKEEFHEL, 100 ML OEET T AT AN, AZ J—LE
ZTCTEWMNL, BIHERETAY ) — VBN THNARZ Y AEREFR 2 R4
5 (ZoWE1imLix, IARUVEDALLT0I0mg 2 EaHT 5, ) o

BRI L C, RO —aE A%/ — )L CEMICHR L, 1 mL Fichn
NRUBDHELT20Ug ZBHTDHHNARE D AERERR 28 L, BRRIGIC
95,

2) FTAT 7 F— M AFIMERER (DHTRBHCTF A7 7 2 — b A F LV OFRE D EED

NOGEEITHERT %) FHT7 7 F— h AF /L [C12H1aN404S,) 10 mg % 0.01
mg DHIE TEY, TOKMEZFTHEL, 100 ML O2E 7 7 AT A, AX /) —
NEMZ TN L, BICHEBETAZ ) — L EZNMATF A7 7 12— b X F /LY
FikZ {425 (Zo@i1mL i, 47 7%= FAFLELTO0I0 Mg 254
T2, ) o

BRI LT, RO —aE A%/ — )V CEMRICHIR L, 1 mL FicF 4+
T7R = AFNLELT20WE2EA/THTFAT 73— M AFUIERERZFR L
PABR BT 5,

B = =
H AR 10 g 2 001 g DHTETED . TOMEETEHE L, 200 mL ©

=M 7T 2T AN, L-7 AL E UEER 0.4 g ROVK 15 mL (BZ4LEDIE 30
mL) &M% 7= 30 /MEET 5, FIZA KX 7 —/L 100 mL (FzHEIE 120 mL)
Mz, 30 MR VIEE T3 2™3, 200 ML D287 J 22 %7 7 F—iF}
DFICES, iz A# 5 B) TWSIAMT 5, LD =A7 7223 LU%E
SZNMAR A # 7 —/L50mL THEHF L. FERICKG AT 5, BIZEET7 7 A30
EHRE TA Y VIR CRIR S 1 ST 23R & 9574,

W Sy | ABHAWE 10 mL (RZ4E T & - TIEEEHATR 20 mL) % 1EfElZ 500

mL O3EFES A ICAN, L-7 2Aa L UK 39, HET MY v AR (10
wW/v%) 150 mL K W~ 42 100 mL Z01%., 5 0 RR 0 IR E - %EE T 5,
AKig (FE) % 200 mL @ b —/LE—H"—IZ A, £D pH ZKEE(LT U D
LR (A mol/lL & Tr0.4mol/lL) T 6.7~7.1 (#5647

pH F%E% DK JE % 500 mL D43 RiESF B I A4, ¥ 27 mr A% 100 mL Z
Z. 5 ERVIBE-%EFEL, Y/rax X g (FE) % 300 mL odtfe =
7T A AND, YZunrAF 100 mL &5 B2z, [RARIC EfE
L, V7auarA R @rlo=M7 7 2ailNzxb, Y/7aanAX  @rEa&d



Wi~V A (k) THRIAKLE, 300mL 07237 7 A3 l2AHKk (5FEB)
TAHMBT D, KOZAT7ITAa%mVbEOY 7 unu A2 o THREL, WRE LD
MEzE L TAHEREEDLED,

Z D AMRIZHEEEE 0.5 mL &M%, 40 °C LLF O/K¥E THI 0.5 mL & Tl ARG 8
L7cth, BEHN A, CHET D, A¥ /) —2mL 22 THEEMERHL,
PABR SO ST 23 BHAIR & T 5,

PHER S REHEK DO A > TWAHRTI 7 7 2 2 |ZHHE (1+1) 10 mL, EEEZERE
02 g ROV 2~3 (H &Nz, BFEEE &285 L=, 120 °C Ol £ 30
SSEUMBAL CF A7 7 F— b AF NN E DIV E D DB LB IRnT 5,

HR (Lmol/L) 10 mL % 3#iim Hgs 0 Lo 6N 2 TEEEZ Peve L. RENATR
B, RIS ST 2 RBHARE & T 5,

WISy BL 11 BUBHAIR A 100 mL D43 F C I A, BEHAIRD A > T\ 7z
T 7 7 A azifiiE (Lmol/lL) 20mL THE L, iRz RENRRIcE b, &
(IR Clctifb T P U A 5g (45~5.49) KROA~FH o 20mL 200z, 5%
MRV IR 72 %#EE L, KE (TE) % 100 mL O43 ik} D IT AL D,

SRIEEF D IZ~F ¥ 20 mL 2%, 5 IRV IBE - %EFET 5, K@z
100mL @ h—/L B —H—IZ AL, £D pH ZKELT U 7 A%H (10 mol/L K
1 mol/L) T 6.8~6.9 (™69 L=, 300 mL O3RIE}F EIC AR D,

PRI EE E ISR =T L 50 mL AN x, 5 rRIR D IRE - % ERE L, KE (T
J&) % 300 mL OoyiEiRF FIC A, Bifig—F g (L&) % 200 mL O =/~
T A AND, DR FICHERETF L 50 mL 2%, 5 MR RS- #% %
BEL, KBZET, HilRoTF VEEZ O A7 T 23 l25bEb, BT L E
ZEEOMEST MY v A (HEK) THAL, 200 ML 72T 7 7 X aiZAHK (5
i B) TAWT D, KO=MAT7 T A%V EOFR-T L THE L, TiRELED
AREEE L TARE G DE D,

A% 40 °C LLF ORI TR L mL & TRUERME L%, SR T A2k T
95, HEBR—F /L — AKX ) —)b (19+1) 5mL M CEEWERN L, BT
LRI 2 BBHAK & T 5,

715 LALER TFLUVTIVNTo LT YT Y LI =T L
(500 mg) *10 & FEfE—F )L 5mL CTHFT 5,

50 ML DT KT T A% I =T LD TFICES, REHAKRE I =07 AIZA
N, WRENFETARO ESICET A E TR FEYE L, IARUF Y AEFHRE S
5o REHEKD AN TWER TR T 7 A aZfig—F L — A% 7 —)b (19+1) 5
mL 2T 2 [PEEHF L, WREINERI =8 7 22z, kIR S8 5, i
Wi F L — A & 7 —)L (19+1) 10 mL % I =H7 T Az, RERICHIHE S ' 5,
T Z 40 °C L F DK TR 1 mL £ THIERME L7-#%., EFHAE%E-T
Wi T 5, K—A% 77— (1+41) 2 mL ZIEMICMA THEREMEZEN L.
5,000xg T 5 srfliE Lot L, EEREEZIRIE v~ N7 7 7EESITEHIL D
PECHT 23 BHAK & 3%,

R OIS AR XY DMEERSUITFT F 7 72— A FVRRER G
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Wik n~ 7778

BHHRIZTF A7 72— M ATFNVOEREDRRONDGEDHTF T 7 32— M AT IVEE
HERZH NS, ) 1mL % 200mL D72 T 7 7 A TEMICANLD, BLT, #lk
WIRDOEA & RRRICHBREOG, TRIEDE N KO 7 DB EZITV, 2 =07 A
5OFEHITEZ 40 °C L FOKB TR 1 mL £ CHIERM L/-%, EFHAE%E-
THLE T %,

K—=A% 77— (1+1) 20 mL % IEREICINIZ CHREMZEN L, BIZZ DR
—#ERK—AK 7 —b (1+1) TEFMBICHR L, 1 mLHFICONARF Y AT
F7 7 X —RFAF/E LT 5~200 ng MY EOM O R Z EH T HAEMERR % 75
T 5,

SHTEHZ L 2HE  PUBHAKR LK OB IR HER A 2 uL &)
IMRHICIEA L, BIRA Aot n~ 7T 052155,

(2%
wra~ 7o 78R
HERM Bl
(k7 v~ s 7Z 788)
71 7 L AT ETINT VT D BT T A (N 3.0
mm, £ & 250 mm, HKifE 5pum) %12
i e % : 2 mmol/L B 7 > &= AER — A %/ —/b (3+1)
— 15 min— (2+3) — 0.1 min— (1+9) (7 min £&
Ff) —0.1 min— (3+1) (8 min £&¥F)
: 0.2 mL/min

T
BT A KR O 40°C
(g

(& By Hratin™ )

fR i 5 DU EARRVE BT EE

A4 4 v fb E:xzLvr huRTL—AF1k (ESI) & (EA A4 F
—F)

7T A H—FEFE 100V

X7 7 A% —H A : N, (340 kPa)

B, M F A : N (10 L/min, 350 °C)

¥ ¥ 7 U —%EJE: 4000V

T =% — A F v :mlz192

B BonT@E@RAA U7~ N7 T A0 0 E—7 & S T mfE %K
D THREMEZER L, REFTOINRE VN (F4T7 73— M AFIVROR)
SNEHNVRCEDRCERLELO RS, ) BERHTU TS,
E 1 AKETEH, BREPOTF A7 7 32— AT [CoHiuN4O4S2) KT I 1

(Ci4HsN4O3) Z N Z D NZE# L, BT O DN ZO N, BV
RUA AR RE LT AT 7 X — R AT VKRR NR U Z Y MR LT
R INOREMmE L TERT D,

Fo, REICLY, FFRCREITOTFT A4 7 7 12— b [CuH1sN:s04S2) OF
MAEMRTHZENTED, TOHREOWKKs a~ 7T 7ERESHFHT X
HPEIZRITDHE=HF—AF 21T mz206 TH D,

2 OHMBRETT A7 7 X2 — R AFARHNRUE T AOHERBE TN



OTEEIZFR ATV, HARKSE TOREZT 1 B TR DL EZERI W,

3 ZO, IR IVE, AR E U AITEBRIND,

4 HABHFOINR BN FAET 72— EAF LR IVOEFEN
ZWEAITIE, G E A% ) — L THRRL ThLUBOEIEEZTT S,

5 KEE{ET RU DLW (4mollL) ¥4 mL &Nz 7%, KT MU 7L
g (0.4 mol/L) Z W THRGHEE T %,

6 pHIREZITECIC LEHOR D BREHRIEEZIT S,

7 Yr/muREUoRBORKICEZEONET MY UL (HK) AHWD &R
FIZLDBEEROBNNH DO THLER/NEE WD,

8 ERIHETLLETA T 7 X—MNATFANGHTHZERHLDT, 05
mL FREEE TRM L7k, EFTAZRONICE-TY 7 ar XX R
XH5,

9 JKfEgfbT R VU U AEHK (10 mol/L) #) 14 mL 2Nz 72#%. KEgfkF U v
LR (Lmol/L) % W TGRS 5,

10 Bond Elut Jr. PSA (Agilent Technologies ) (242K &Y ' — —%
AL OXIZZINERSED LD

11 X 1 oMic 2~3mL &3 2%, HEIDG U TR~ =FR—L R
Do

12 ZORBAX Eclipse XDB-C18 (Agilent Technologies #) XXz & RZEDEH D

13 Agilent 1100 Series MSD SL (Agilent Technologies $) (2 X % 4444

14 FATZ77X—=RAFUIZOWTIE, T4 7 7 F— N ATFVIEERZ H
L7280, MERNLRDIZABITOF AT 7 12— M AFIVEIZ 056 ZF L
TREFODNRF D NBIZHEAT D,

(BE) AN ) TF—va v
« WINENR SR K O U RS EE

] N " e USOREE M WRINENNER R U E
LS PO (mg/kg) L (%) RSD, (%LLT)
FNAR B I LovAZL 07 3 84.4 6.8
FE— 10 3 98.3 0.8

FAET7FF—FAFNL EH5HAZL 07 3 84.4 95
FE L — 10 3 82.1 6.1

~_) 3L Lo9bAZL 1.0 3 101.4 3.2
FE L — 15 3 105.8 5.0

FH7 73— b EopAZL 07 3 57.9 4.4
FE L — 10 3 64.2 8.1

Hoak FHER O WRMEE RNEICE s UmE R EBURGE

Ek%gl ﬁit*+@$§iﬁ BR R B (mg/kg) (%) RSDI, (%) RSDx (%) HorRat
FA77x—F~ EHHAHTL 6 0 13 53.5 4.6 14 0.85
FEY— 6 0 20 41.6 4.3 26 2.2
EE e Sl R A 6 0 13 87.8 3.2 15 0.95
AT FE— 6 0 20 83.1 4.6 19 1.8
- EE TR (H—RBR=EIC X DR AR Y AR 0.05 mglkg.,

FA T 7 x— bk AFL @B 0.04mg/kg, X 2L kR 0.06 mg/kg
- R TIR (HE—RBREIC X 5 ) TN H D A RER 0.02 mglkg.
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FAT7 7 F—hr AT Bk 0.01 mg/kg, X/ b BN 0.02 mg/kg
(%) ra~< 7T LHl

]| e R
| |
% | ' EBC
" | b |
0 5 10 15 20 25
#3357

ANARUESLRUVEBC (FA 77 x2— F2HFBERIGSETELONS
IFIL-2-RUVAIHEY—)LAINT—F) OO TS L

64 HIVRT = ) F A

64.1 ALY L REIEOHT A/ u~ 7T 7L AH5RERSHE (F01)
24T LB,

65 HWILRTTY (WVRT T ROI-OHBLET T )
65.1 HANUI ANVKRTTUROT = ) THNVTORE7 a~ NTT7 7505 b
RV BT et & 2 R TIE
H3i22Icks,

652 IR ILZFOMOEIKOIFIK I a~ v 7T 75057 ARV ESITEIC K S[HE
e ATk
323k B,

65.3 H— A — FREEOWEIKI v~ 87T 72K BREESHTE (20 1)
BIH21L D,

66 3-OH W/IVAKRT7 T
66.1 ks v~ £ 775 0T NE RGN EHE
A HREOCHH
3-OH BV AR 7 T f5ueER 3-OH HLAR 7 T [CiHisNO4) 10 mg % 0.01 mg @
HrETRY, ZOBEZTHEL, 100mL OLET T RAaIZAN, A% ) —1L%
MA TN L, BIHERETAY /) — )V EMAT 3-0H BIIVAKRT T o HEUREFE %
PS5 (ZoImLiE, 3-OH LR T7F L LTO0ImgZaflaT 5, ),
FEICERL T, 3-OH WA T 7 AAEHERK 4 mL 2 20 mL O®&ET 7 X 2|
IEMEIC AL, BITHEERETAY /) — L ZMA2 T, ImLHIZ3-O0H WLV RT Tk
LT ug 28HBTHRERHT D, Z0ORO—H%, 7 b=k UL TIERHIZ
AR L., 1 mL FIZ 3-OH LR 7 Z L LT O0.1~20 ng Z5HT HHA0 3-OH
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AN T T ANEUER & S 5,
B & =

fh t INTEEE 5.0 g & 0.001 g DK ETREY ., TOEMEAFH L, 500 mL
DIRTIET 7 AT AL, HEEE (1+29) 130 mL, #pEA 3~4 Fi kX U 227
FlmL 2Nz, BRGNS EZSR L, LERINEL T+ 5, 200 mL 025
7T A%k T 7RO FICES, MK E T AMHEAKT L s A L
Teth, DT T 7 Aa ROk S ZaxERE (1+29) —7 &% h v (5+2) 50
mL THeE L. FERICKSI AT 5, BICRET 7 X a0 E CTHERE (1+29)
ZMA T2, Z O 2mL Z 10 mL OFREBRE IZIEfEIC AN, HEEE (1+29) 2mL %
Mz AT LB TS 23 0BHATKR &5 5,

717 NALE | MERRZ WMy A Y T 5 GmLREE) #2ic A, 10
SYEFET S, 100 ML ORI T T Aa%2h 740 FICES, EHAKD A -
TWERBRE Z~F V> —Fi—F /L (1+1) 5mL 3O T4 [EFE L, FTiREIE
K17 BMIIMZ, WREHNSFRTARID FigllET 5 E TR FLT 3-OH BART7 T
VEBHIES, BTy —Eig=T v (1+41) 20 mL &4 7 AT Z CIA
FRICIRH S, IWHIIEE 40 °C LLFOKIBTHI L mL £ TRUERME L=k, &£F
A%k CHIET 5,

Fefg—F /L 1mL Z N % TR E RN LTk, ~F o amLzmzx <, 77
LAVER N 2 RUEHER & T 5,

717 BRI 3 YUBTNI = ST L (690mg) 4 EEEHET F L SmL O
¥4 5mL CIEXRTEET S,

REHR R 2 X =7 DA, WRIEDSFTETAHR O FIgICET 5 F T S5,
50mMLDORTIRTZ 7 A% I =0T L0 FICEE, REHAKDOA> T\ TE
T I Ak ~FH Ly —FEET T (3+2) 5mL §OT 3 EPEE L, YRR A AR 2
=T AIMA, RENFETAAID EimllET 5 E T F LT 3-OH BART7 7
VEREHSES, HiAFhy —HER=TF L (3+42) 5mLEI =T AIZMA T
FARICIRH S8, IWHIE A 40 °C LT OKIB T 1 mL £ THUERERME L -4, =
R A LS CTHET D, 7T h=FU /L 2 mL &2 EMEEICINZ TEREMEZEN L,
k7 v~ 77748 07 MVERSHTEHT X 2HEICMT 25BHAK & 325,

Wik v~ N7Z 7807 2B ESHEE REHRIR K O 3-OH WV R 7 Z v
WA 2 L 2k a~ N7 7 72 07 MVEESHIEHTEA L, IR
Bt 7o~ 7T 0555,

WE S Bl

(k7 ma~ b7 7 7i)

71 7 Lo F I ETINT I AT Y TN T A (B 2.0
mm, £ & 150 mm, K& 5pum) 5

T HfE W 2mmol/L fife 7 v E= A—T v h=KU L
(95+5) — 10 min — (10+90) (5 min & £F)

i 3 : 0.2 mL/min

A7 A A O B :40°C
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(& T ZBRVE By AR
fi H fi

A4 F v fb i
A4 A& v PR B
T NNR— g R
Yy 7V —fFFE:
a - v R

a2 — v B

o ) g v H A
al) Vg R F—
T = F — A4 F v

i 6)

D DU E AR By At

Tl 7 b AT L—A A1k (ESI) # (IEA 4>
E—R)

150 °C

N2 (1,000 L/h, 500 °C)

3.1kV

: N2 (50 L/h)

THEROLEBDY

: Ar (0.4 Pa)

TEROEEBD
TEROEED

# 3-O0H WK 7 T v ORIESME

FYp—Y—  FUFIMEY  a—r Yo
HE XS E AA EEA R BIE  TFRLF—
(m/z) (m/z) (m/z) ) (eV)
3-OHIIVART T 238 163 — 28 14
— 181 28 10

it ! HBonERESHRHE 7 v~ 77 A6 E—7 &S THEE KD
THRERZER L, BB O 3-OH IR 7 T o BEFEHT 5,
£ 1 GFP-95 (M lLEMEFTR) X2 ERED L O
2 InertSep K-solute (5 mL £&FFH) (V—=x VA= X8 T2 LA
HFEDOHD
3 JiEiE 1 mL/min FRE L9 5, MBEIZECTRGI~=R—n R 5,
4  Sep-Pak Plus Silica Cartridge (Waters ) (i 472 F & D U — X — &
L7eb DI ERZED L D
5 Mightysil RP-18 GP (AR b FH) IIZN EFFEDOH D
6 Xevo TQD (Waters ) (2 L 5 5441
7 ANERT T UBICRETL5A1E. ThI20933 2Rk D,
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(BE) GIEAN) T —a»
* WINEI =R R UYL A i

" ; RN WRINE R MoRUREE
ek FlAH (makg) MR L %) RSD, (%)

WIRIEE AL A Rk 0.01 5 87.4 4.8
0.05 5 84.8 2.3
HAAEE B A R 0.01 5 83.0 4.0
0.05 5 82.2 2.3
N 0.01 5 85.8 2.8
0.1 5 91.3 4.2
LBAZL 0.01 5 88.6 1.3
0.05 5 88.1 2.3
TINT VT 7oA 0.01 5 86.2 43
13 5 83.3 1.1
faob 0.01 5 88.2 6.1
0.4 5 84.7 1.4
il SE BEHL AR 0.004 5 83.7 6.1
0.6 5 83.4 1.3

» F[REER

s AR RINEE WMEE sl Uz SRR E

S FEE BEH BREH  (mgkg) (%) RSD. (%) RSDx (%) HorRat

SLAP A A LA R 9 0 0.1 81.4 5.8 11 0.50
INFE 9 0 0.01 87.4 3.0 24 11
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
o b 9 0 0.4 87.6 2.2 11 0.58

- PR (R—RBR=EIC X DR P (B EH TR ) o 0.01
mg/kg

R FIR (R —RBR=EIC X DR OB (R 2 B AL G RN X R RZ9))
0.002 mg/kg

(%) 7sua~ 77 L6

>
@

14800 E 13500
ﬁﬁ!—i\'— Eﬁt 19500
m'..mx ﬁ 13500
o N
fpof eece % 9500
Fﬁ aseo - 1@ J.-*D': o
- o 2 4 6 & 10 12 o0 2 4 6 & 10 12
EEElcii e #3053

BERRVAIMEHOIOT LT S A
A HERERG (3-OH B /LR~ F 2 & LT 1.25ng/mL)
B : WINELE (WIKIEE Al & kT 3-OH LR 7 7 > & LT 0.05 mg/kg #8324
HIR)

67 X UNINT
67.1 H— A — FREEKOWEIKI o~ 7T 72X DREEGHTE (2D 1)
BIH 212X D,
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672 H—N"A—NREIEDOH A a~ 7T 712X 5 RIEESHE
EIE AL B,

68 F LKA
68.1 AV L REEO T A7 a~ 7T 712K DRMEIDHE (D 1)
24k B,

69 F¥/ AFAFx— |
69.1 HAZu~< k7T 7ik
A HEOCHH

X ) ATF AR — MERERKR X ) AFAH— K [C1oHsN20S,] 20 mg % 0.01 mg @
HiE TR, ToOKMETLHEL, 100 ML OEEAEET 7 A3l A, Tk b
EMZTEML, BIHERETTE 2N TE ) AF 43— MMEUREFK % i
W2 (ZoImLiZ, ¥/ AFAFX—bELT02mgEEHET S, ) o

HRAICE LT, EEFIRO—#%2 7% > TEMICHR LT, 1 mL HiF )/
AFAHX—FE LT 0.05~25 ug 50T DHEDOF ) AFF 53— MERERZH
5,

B & =3

Fh i ATERE10 g 2 0.01 g DT ETEY . O AZFLEE L. 200 mL O
ke =7 T A3z Ak, HEEE (1+4) 2 mL X OUK 15 mL Z/nz ML, 30 %
W E%, BICT7 & b 80mL Z %, 30 RV IBE T4 %,

30mML DT K7 7 Aa%T7 7 —RI}DO FICES, Mitikz A (5FB)
T A LT, e =A7 7 2Aa OIS ZIART & h 50 mL THF L.,
[FRRICW G AT %,

A% 40 °C LA N DK T 15 mL BLFICHEUERHE L, Wik U 7L 5g
(4.5~5.4g) ZMMZTHT LB HEST 2REHATKR & T 5,

717 NE L REHRIEE LM Y T 4 (20 mL RERT) TLiIC AR,
50 MFET D, 200mLDRTIET7 7 A% 7 L0 FICES, REHAKRD A -
TWERTIETZ 7 A3z ~%% 2 10 mL 95T 3 [\IPF L, PEiRE 7 A2
2, WWEPFETAHD FGIZETH2ETHR FLTE ) ATF 4 X — 2R S5,
BT Y2 70mL &4 7 A% TRBRICEH S8, KR A 40 °C LLF oK
WTITEAEHET D ETREM LR, ER VAL THFET 5,

vrua~tthr -7 b (44+1) SmL ZIEFEICINZ CTHREMEZENT, Z0
Witz 10 mL O3t OIEBAE IS A L, 1,500xg T 5 i@ Do it L, BRI
HALT T T g E— (JLO0S um LLF) TAEL, B 7 L0811 I35

BN & T 5,
1T HNALER REHAW 40 mL 27 NVRE 7/ n~ N7 T 7IEAL, ¥ AT

FF— EREHT D5 % 50 mL O T 7 7 A 2257 L, 40 °C LA T ORI\
TIFEALCHETHE TR LB, BETAZE-> THET 5,
T by 2mL ZEMBICINZTEREMEZEENL, TAZa~ N7 T 7 ¢ — 124t
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‘j——

A

LRBHRIR &35,

Fimdrsa~ N7 T 7 4 —

Bl

BT A AFLUVESARCEUREASES T A (N 20 mm,
£ & 300 mm, RIfE 15 pm)

H—=RHTFLh: AF LI R PB U ESED T 5 (RN 20 mm,
£ & 100 mm, RIfE 15 pm)

wOBE Wy ruandYr—7Tk b2 (441)

it ;5 mL/min

5y B M 4y 115~145 mL

ra< NI T7 40—

REHRIR M O F ) A F AR — MEMERS 2 uL =4

Ayma~ T T 7WZEAL, Za~w NI LEGD,

it

e pl

s
7

t

aa
= VAR

Xy v —HR:
AATT T HA
S & SY SIS
B B 7
FE W S SN
R NGB
AT LR R B

B g R
5
fERE L,

T 1

TvT1 U EA F AR

BRIA Ry T =75 G%Y 7 ==/L—95%
VAFARY vaxtra—7 07 NEE0.32 mm,
R &30m, fE/E 0.25 um) *2

He (1.5 mL/min)

He (30 mL/min)

: Hz (3 mL/min)

: HEJRZE5 (90 mL/min)

A7V v hLA (60s)

250 °C

80 °C (1 min f&Ff) — H-iE 20 °C/min— 280 °C (10 min
(ESS))

280 °C

Bonfzr/a~ N7 7 AL E—7 B THEEZ RO THRERE
B OX ) ATFAR— N EEEMNT 5,
Chem Elut (Agilent Technologies ) XX Z L& RO H D

2 DB-5 (Agilent Technologies ) XX Z i L [F%ED LD
(23) HEAN)TF—va v
< IINENN R e OV U RS BE

= ; WIMRE . WONENR R MR LR B
RH O (mgkg) 2L (%) RSD, (%)
B A B S A Ak 0.05 3 98.5 0.2
0.25 3 91.1 1.0
A i1 B A & B 0.05 3 97.9 26
0.25 3 91.9 56
A — 0.05 3 95.9 38
0.25 3 82.1 17
A 0.05 3 oL1 55
0.25 3 83.1 19
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EAEEN

o " B EHR OIRIEE  SNERCE  spir Uk BRI
ﬁ*’l’@*ﬁfﬁ Eﬁ%;ﬁ %ii& (mg/kg) (%) RSDI, (%) RSDR (%) HOI’Rat
R B B A et 5 0 0.1 98.4 3.4 7.7 0.35
- EETR (E—3RBREIC X DR Rk 0.01 mg/kg
(BE) ya~< ~7 T L4
A B L
i "
E i e . |
e | Ao il )
'J,'E
05 _10....1.5_.. .ﬂ. ”5““1'u 15__
12350505, 4 B el e

BERRUVFIMEHOI AT T T L4
A BEER (¥ AFAF—HFELTlngiEAN)
B : WNEE (RS R AMEHI % 2 A F A x— & LT 0.25 mg/kg FHY &
)

70 Fx &
701 HRI/ma~ T T 7

A HEOCHRH
Xy X NN X 74 [CoHsCINO,S) 25mg % 0.0l mg DHTE TEDY |
ZOREETLELL, SO0mL OLET T A2ZAN, T M ZMATHEML, B
ICHERETT 2 b2 M2 TRy 77X ERERKEZFART S (20| 1 mL 1T,
¥y 77X L LTCO0SmgaEaaT 5, ),
FEAIICER L C, E¥EERO a2~ TEMIZHIRL, 1 mL Floxy 77X
v L TO005~1.0ug #E5H T HHADOF v 7 UEHER AT 5,
B = =
h H IHTEREF 10 g 2 0.01 g DHTETEY . TOHMAE &L, 300 mL O
e =77 2aiz A, VB (1+11) 20 mL (#24K&0% 30 mL) 20z, 30
SEEERL, BICT7E 100 ML (R2AR X 120 mL) A0z, 30 rfiik v iRE
T T %, 200 ML ORET7 T A% 7 7 —K}IO TICE X, MR E A%
(5fE B) TWolAW L%, KD =A7 7 2Aa RO ZNER T &~ 50 mL
THeVE L, RERICHSI AT 5, BICEET7 7 AaADERETTE N ZMA 5,
Z DK 40mL & 200mL D2 FIET T A T TIEMEIZ AL, 40 °C LLF DK TR 4
mL (2B 6 mL) & CRUEREM L, 47 SLEE LIS 2 BHATIR & T 5,
J 7 HAER L RUEHRIEICY B (1+411) 5mL 2Nz CTIRA L7, LA
Yt Hm T A (20 mL AR FHIC AR, 10 SrEEEE T S, 300 mL D7 T
TAAENT LD FICEE, REHREOAN> TWERTET T A ar~FH



10 mL 92T 3 EIVESE L, TRk ZNEXR T 7 LT, WKiE2S R TAH D Rkl
THETHMIFLCHR Yy I X U BRHEESED, FIXAFH L 70mL 207 A2z
TRERICIEH S E 2, WK% 40 °C LT OKIBTIZ & A CHa[E T 2 £ TRUER
e Licth, BRI ALZ LK THET L, ¥ar~ndHhor -7k M (4+41) 10
mL Z EfECINZ CTREMERNL, AT 707 44— (fL£% 045 um) T
AL, T LEE NI AREHAR & T 5,

VAN K | HAEHAWR 5.0 mL 27 Vg% a~ 7T 7ICEAL, v FH
UAEHT S5y Z 100mL O T T T AT EL, 40°C UL FOKIRTIF L
A EHET D E CRUERME Lok, ER AT A2k THET 5, ~FHhr—v=
Fro—7)b (1+41) 5 mL ZMx TEEMZ L, B 7 LB N 23 55K
BHAK &3 %,

FNNEH I~ N TT 7 40— fi
T A AFLUVE ARV URESE ST A (N 20 mm,
£ X 300 mm, Kif% 15 pm)
H—=RHTFh: AF LI R PB U dRESED T 5 (RNEE 20 mm,
£ & 100 mm, RifE 15 pum)

wWOBE W vruntHhr -7k (441)
i # : 5 mL/min
4y HU M 43 : 100~120 mL
717 LALER 1N 75774 M—RrI=HF 25 (500 mg) F2EhRAFHL—D

TF )T —T)b (1+41) 5 mL THEFT D, 100mL ORTEI T A% I =07
LADOTICEE, REHRKZ I =07 DA, AN FETAHKIO LI ET 2 %
T FLTHFY 72 i S5, RICHREHAKDO AN > TNV TIET 7 2 a
AadPh o —vrFo—7)0 (1+1) 5mL $> T2 [m¥E L, HiREZIEK I =
T ANTNA, AR E S, Bliadr—ry=Fro—7/0 (1+1) 10
mL % =% 7 AICMA TRKRICHH S8, HiEE 40 °C LFOKIBTIZE A
CHLET D E CTHUEERME L%, BEH A EE-> THETS, ~FHF > 1mL %
EFECINZ CHREMERN L, WA~ 7T 7 o —Iit T 2REHAKRET 5
3
HAIa~ 777 0—  WEHRBREOK XY 7% EHERS Lyl #0278
~ N7 T TIEANRAL, Ju~ NI T LEGED,
WIESM B
i i o o EER AR
71 7 LA Ry T BT A (50% 7 = =/L—50%
AFNRY) vaxHra—7 007, N 025mm, &
E30m, FEE 0.25 pm) "3
¥ ¥ U ¥ — A4 % :He (1.5 mL/min)
AA T w7 H A N2 (60 mL/min)
B AETS LA RRAF Yy R X (345kPa . 60s)
FRORE A ON S R ;140 °C

169



170

717 A R 60 °C (1 min f/REFF)  — FRE 30 °C/min—190 °C — 5.
i 10 °C/min — 280 °C (10 min f£#F)
BoH % IR L300 °C
iR fBohirue~ N7 AnDLE—7E S UTEME RO THRERZE
L, et POy 72 U BERHT S,
7 1 Chem Elut (Agilent Technologies #) XX Zh LFR%EDH D
2 Supelclean ENVI-Carb (Sigma-Aldrich #) X|IZ# EREDOH O
3 REPOFy FEUBEDZVE G, REREHARZ ~F Y THR
LTobHAZu~ N7 4 —2itd 5,
4 FEBEANEIZIZZ F AT =V EFEO TV RWnA U — M 2T 5,
5 DB-17 (Agilent Technologies #) XX Z N L FZEDH D
6 GC-6890N (Agilent Technologies ) 12 X % 445
(3%) HIER) T —va v
 WINTENI S f OVl UK JE

- 5 W ME R R UK R

iR O (mghg) Y (%) RSD, (%)

R 5 iR B B A R sk 1 3 97.6 11
0.1 3 88.1 3.4

FLA A B A B A 1 3 103 16
0.1 3 95.1 2.6
e 1 3 78.4 9.6
0.1 3 88.9 2.6
EovAZL 10 3 101 5.2
0.1 3 111 3.4
a—2 I NTF T 40— R 1 3 93.1 8.8
0.1 3 107 6.9

TINT 7 VT 7 o~A 1 3 95.7 13
0.1 3 116 8.5

- JL[A] R

FahEt AR OWHINERE WRNENE  speE UkE EREBUSE

bl oo FRfE BEH BEY  (mgkg) (%) RSD. (%) RSDs (%) HorRat
Pk B A LA 8 0 0.5 98.8 6.2 21 1.2
N 8 0 0.5 93.4 6.4 21 1.2
LA L 8 0 10 88.5 7.7 17 15

- R PR (BRI X D) EHR 0.1 mg/kg
- BRI RR (R—3BREIC X SR Rk 0.03 mgrkg
(%) sua~ ~7 7 L)

fhel
A
Ty
:I_!E
ESEiGiio Py

A (RESAERERSHARICTY T2 LT 1 mokg HEEHM)
DE/AsIcd Ry ESNN



71 o B
711 BIEOHT R ua~ T T EBSHENC L B —FoNE
w31k B,

72 7 Iy
721 FVH R IR b ZOMOREDOWKRE s v~ N7 T 75 T DEESHTFHT
I 2 [R5 H 1
32k D,

73 ZURY— |k

31 BV T I BREBEDWEE s a~ 75T 2T DGRBS K D[R
GARIRFA
HIH STk D,

732 kv~ KT T T X T NAE BN RHET!

i F&GDH - s )

A HEOCHRH

7 AR — MEAERR 7 ) =Y — bk [C3HsNOsP) 25mg % 0.01 mg DML TEDY |
FOHMEETLEEL, 25 ML ORET T A A, KEMZTEN L, FITELR
FTCKREZMATZ U AR — MEEFRKZFHEST S (Z0K 1 mL X, 7V R¥—
rELTImgzE&aT 5, ) o

EAICES L C, EUEFIK O — 52K CEMICHRL, 1 mL 27V RS —Fh
ELTI00ug Z2EHT 57 VR — MEMEREZ TS 5,
B = =

o H SR 10g A 001 g OHTETEY , ZOEEEZ L. 300 mL @
IR =7 T A a2 AL, K200 mL 200, 30 3 RHE 0 RS Tt 5, i
Wk % oA im DRI 12 NGy, 1,500xg C 10 4y filim D 0B L, AR o —# % K
TIEMET 1,250 fEICAR L, 77 LALER | it 23Rk & 9%,

71T BALER | T2 b= RPNt rl) FUoEEAKRI =N T L
(500 mg) 3 D FIZANKVBEEMiTE= LB —N-E= R R
EEASEKRI=HT L (225mg) " EEFEL, A ¥/ —/L6mL KUK 12mL TlA
WHEET 5, 200 ML DT T 7 2at5 2 I =07 A0 FICES, WEHATK 1
mL % =77 AZEMHEICAN, BEASRTAHO Ll ET 5 £ TR ST 5,
FIZAK18mML 2 2 =7 7 AN A, FRERICHH S W, FEm iz 2 REHATR
L5,

FHER B Z 50 °C LT KB TIE & A EHz[ET 2 F CRILERME L 721%%.
BRI A FEo CHIET 5, BEEE 1mL e OA LV REEEE R U XA F v 4mL 212 T
PR BRI LTS, Z ORE KR LT 100 °C T 2 BRRIMNEET L= i L.
50 °C DA N DK TIEZ & A ERAET 5 £ CTRUERM Lo, £ A%k > TH
B3 %, HEfRT T /L 4 mL Z EMEICINZ THEREMEIRD LTS, 7 e 1z
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R v~ s 7574807 MVEERSHTFHI X

T % BRI L T 5.

55 MHLER || 2 T 7Ny AL U BNV =T & (360 mg) 8

DRV AT NI =HF 5 (690 mg) *° Z L, FFic—F /L 10 mL THEN
T 5, WEHARIKR 2 mL %2 2 =07 MMZIEMIC AL, RE DT TAFIO LicES
LETHHSES, FICHBRTFLVI8mML 2 =0 7 AI2MA, RERICHH S &
%o 50MLDRFTH T T A% I =N T AOTFIZEE, 7T 10mMLEI=H
T AIMA REANFTETARO EIRICET 2 E Tl FLTZ U AY— Nahdkz
WHESES, w2, 72780y U nfby VB F VI =h T L& 13T L, 7
T hr—Kk (19+41) 10mL Z2 U B FNANI=H T AIMZTH VU AP — FiFER
IR EE D, WHIKEE 50 °C LLFOKIB TIE & A CHE[ET 2 & CRUEEM L7-
%, BHEH ALK THIET 5, 0.01 VIV XERIRIE 1 mL Z IEMEIC N2 CTHREY
EWHLES @RIk a~ 7T 7207 ARVEEBESHTRHC L 2 HEICHT 2R
BHAWR & T %,

FEVEWR DR Z U R — MEARK 1mL 2 200mL 723K 7 T A 2 |2 IFHE

IZAFL, 50 °C LLFOKIBTIZE A EHLET 5 F CTRITEIRRM L%k, ST AL
%o CHLE T %,

FERE 1 mL M ONA /L MEEBE B U A F L 4 mL 22 CHERBWMEENLES, 2o
BanZ BFE LT 100 °C T 2 BEEINENET L% n 3%, Z D% 50 °C LLF D
KB TIEE A ETET D ECTHIEREM L%, ER T AZiE-> THBET S, 0.01
VIV% X BEERIE 10 mL Z EREICIN 2 THREM R LTS, T2 0.01 v/iv%e S BRVATR
TIEMEICAHR L, 1 mL FI2Z VRS — k& LTERZEI 03~300 ng Y EE 5
BT DR OBERER & RS 5,

HUE  FBHEIE K OV AR %
S5uL gtk v~ 77 74 7 DB ESHTEHIEA L, BIRKISHEH 7
~ NS LEES,

WE S Bl

(k7 v~ s 77 7H)

7 7 Lo F BTN I ISV T A (R 2.1
mm, £ & 150 mm, HKif& 5pum) *10

B it % : 0.01L VIV X RIRIK— 7 h=1r VUL (93+7) (12
min f££f) — 3min — (5+95) (10 min {&£F)

b  : 0.2 mL/min

7 A fH R FE:40°C
(& v F DTV By M EHEs™ 1)

FiR H o DU EE MR B AT R
A4 A v fb v bhuoxTLr—A4A4k (ESI) ¥ (IEA A2
E£—K)

A4 A4 v JR & E:120°C
F IR — g3 A N, (800 L/h, 400 °C)
v BT U —%FE:3kv



o2 — : N, (50 L/h)
C FTEROEBY
=Y ¥ g v H A Ar (0.2 mL/min)
APV RAF— FTEOLEED
T =X — A F v FTEROEEBY
#& 7 URY— FFEEERORESE
TVH—H—  TaX I a—y alvay

B
F o

. = v

HIE xR E AF T R BE T RLX—
(m/z) (m/z) (m/z) V) (eV)
TRV — R NHER 254 102 152 22 17

R BonBRSREZ e VT ALY R — NFERO E—

JHEMZ RO THREMEZER L, B 7 YRS — MEEZRTT 5,

1 RETE AoV A= ZUFRY— T UE=TLAE, JUKR
= hAYTub AT I, JURY—F NI ATTLERRT Y R —
RO LML 7Y R — MEERICHEEREL, AR —FELTE
575,

VL IE 2~3 mL/min &35, LEIZL U TRGI~=AR—/L REEHT 5,

Oasis HLB (Waters #, U ¥ — _R—F&E 6mL) I N EFREDOLD

Oasis MCX Plus (Waters ) XX Z L ERZ%EDH O

50 mL D72 T 7 7 A az 0556121, FARICERIEL %, milikz
HEDOKT 200 mL D72 TIE7 7 A2 L, FE MRt 2 30pATR &
T 5%,

6 WMEISUTEBFRARL, +oIcimBsE 5,
7 RLREREICAND, WG EAVLGAEIE T I EN L OEREN &
[IDHZ L,
8 Sep-Pak Plus NH, Cartridge (Waters #) (24 72K & D Y Y — X —Z ik
L7eb DTN EREDE D
9 Sep-Pak Plus Silica Cartridge (Waters i) (2472 F&ED U ¥ — 3 — & Hjk
L7eb DTN EREDE D
10 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) X iZZh L [F%ED Y
D
11 ACQUITY TQD (Waters H) (2 & % &/
(23) HEAN)TF—va v
< WRINENS R e OVl LA

[V, BN "N VS I 8]

i . TN i WINRNGE - ok UBE
AR O (mgkg) ™21 RsD (%) RSD, (%)
TIVT 7 IV T 7 o~A 20 3 81.4 9.4
120 3 78.2 8.3
- AR
- y Fihak FAR O RINEE  FNERCGE gk Uk SRR
=Xk > FER g o HorRat
AHOIR gy meEn (mg/kg) (%)  RSD, (%) RSDg (%)
TINT 7T 7oA 8 2 120 77.9 10 12 15
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- ER TR (HE—RBREIC X DR Bk 20 mo/kg
s B TR (BRI & D HERR) B 6 mg/kg
(%) su~ 7T AP

fhe}

1o
—_—

0 2 4 8 13 10
%4097, 55

BH#ER (JYRY—FELT100 ng/mL) OH/OT TS LA

733 BV T I BRAEBEKOT A I~ NI T 7LD RERSITIE
H2Hi LIk B,

74 TRV —F G-AFNRAT 4 =a7abF BRI ON-TEF VT IVRESR—

NEETe, )
741 VT I BREBIOWRIE I a~ T T T X T DREESITENC X BRI
CARIREA

B3I SITL D,

742 TNKRTR— MR OZEOREMOWRIK s v~ N7 T 7 % T ZUE &SR
W2 KD [RIEE 3 HT 15
w324k D,

743 HVUT I )BRAEBIHKOT A7 a~ N T 72X D REHISITE
Ho2Ei 1Tk A,

75 L IVXRUAAFIL
75.1 B o HAr7u~ NTT7 ITEESTEHCL D —FoE
EI3HLIZTXK D,

76 rmaFT=r

761 AIX TR, raFTr=Ury V)T 7T UROFT A RNFY LAORRIEK
vma~ N7T 78T MRVEESHTENT X B [RIRE S HTIE
I 17k B,
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77 777V
771 WK va~ ~N7 o7k

A HEOHH

rna 7z TV U ERER /a7 x7 Y [CiyHeClNg) 20 mg % 0.01 mg DT
FTRY, ZO¥EATHEL, 100 ML OL2ET7 I X3l AL, 7 h=KVU /L
EMATHENL, BIERETTEIF=RNIAEMZA T/ BT 2TV OEN
Fii 242 (o 1mL X, Z7urvzr5Y0& LT 02mg 2847
Do ) o

HRICE LT, EEFRO—#%2 7% b=V L TEMICHRL, 1 mL i
IanNTxrTrELT002~l g 25 BT HHED I a7 x0T U RN
o

B & =3

h H IHrEkEE 5.0 g 2 0.001 g DHFETEY ., TOEEATH L. 200 mL
O =Hf 7 T AalZ A, K 15mL 2z ML, 30 yEE%, BicT &
Fr50mL Zhnz, 30 43[RV IRE THIH T %,

200mL D& —HF—% 7 7 F—JF}O FIcEE, iRz A% 5 B) TH5I
A LT, D =A7 7 A a RS ZIERT & F>r50mL THAE L, FERIC
WEl AL, AHRE BRI 23R & T 5,

B o RENRREH O UL MY U AR (5 wiv%) 150 mL K O~
F 9 50 mL & Afu7z 500 mL D43 ikimF ANz, 5 oL <RV IEE-1%
FrE L., KE (FHE) % 500 mL O5ilEF B IZ AL, ~F%Hh @ (BE) %=
7T AT AND, ~FH 2 50 mL & okiE}F B IZAx, FRNICRD EYE
THREEL, NV UEEEO AT TR EbY S, ~F U A RO
e hU oA (HEAK) THAKL, 300mL ORTIET T A THRAKTAHIE L
Tot%, DO =M7 7 2 afRARENARDEDO~FTH - THREFL., WWKELD 5
MAEBELCTAREGDED, A% 40 °CLLTOKIBRTITFE A EHET 5 E TH
JEVRAE LT-th. R A% THET S,

vrua~tth o —7t% b (743) 5mL Z EMBICINZ TR ZEN L, AV
T T 4 H— (JLBEO0SumLLT) TAIBL, BT LAHE T 5 3UBHAK
LT 5,

7T LA | BRI 20 mL 7 NWVigE 7/ v~ N7 7IZEAL, /7 r 7z
TN T 2E % 100mL O TIET T A2 L, 40°CLLFOKIBET
& A CHIET D E CHRIEIRM L%, EFH A% %> CTHET S,

AEY S mL I ERMICINZ THEEMZEN L, BT L0 I3 250
WweET 5,

TRET v~ 7T 7 40—

BT A AFLUVE ARV U EASE S T A (N 20 mm,
& & 300 mm, RifE 15 um)

H—=FHTh: AF LI AR_RPB U REAED T 5 (NEE 20 mm,
£ & 100 mm, RifE 15 um)
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wWOBE v~ Yr—T R (7+43)
i 3 : 5 mL/min
4y He M 4y : 80~110 mL
T LB N ARTAB~Y IR AI =T A (910 mg) El AT 5
mL CHHEHT 5,

REHARZ I =7 DA, EOI =D T LDV F—"—NOFKEHN 0.5mL
ICETLHE TS, MBHEEDO A > TWieh TR I XA az~%H 2 5mL
T L, EilkE I =77 22z, FERICHRESE 5, 50 mL R T %
A I=HTLADOTICES, ~FH U —Fig—F/ (19+1) 15mLEZI=H T A
MAxTru 7207V EENSE 5, WHIKEE 40 CULFOKBTIZFEAL
Ho[E % £ TRULRME Lok, EF T A2 ko T T 2,

TER=hF UV 2mL ZIEMICIA TEEDEEL L, AT T 7 405 —
(FJLEE 05 um LLF) TAMBL, ks o~ 777 o —ictfhd 2 EHRIR & 9
Do

ko< v777 44— BEHAKRKOE 7 a7 =7 VU REHERS 20 UL %K
Ko~ 7 I 7ICFEAL, 70~ T 058155,
HIES B

e M R AN E RS (UERE - 267 nm)
BT A FITETINNTI ) BV T A (N 4mm, £ &

250 mm, ki 5um) 2
wWoOBE W T R=RUL—JK (3+1)
it # : 1.0 mL/min
717 LFEIREE - 40 °C
at 1 Bohfzra~ NI A0 E—7 @S TG % RO T Eft % (E
L, REfFO/ w7 20TV BERTET S,
£ 1 Sep-Pak Plus Florisil Cartridge (Waters ) (2@ 472 B ED V P — \— %
FELZbOX I N ERZEDO LD
2 Wakosil 11 5C18HG (& L7 A /L AFEHIZER) Lo & FAEDH O
(23) HEAN)TF—va v
< IINENN R e OV U RS BE

e ; W .. WINEIE R Uk
RHOMR (mgkg) T (%) RSD, (%)
% 55 il F A A Al e 0.1 3 91.7 2.7
05 3 87.7 46
1 3 91.0 77
A A4 IR E H A fi et 0.1 3 96.0 4.2
05 3 91.3 28
1 3 91.3 25
FIT 7T 7o 01 3 95.0 36
05 3 95.3 77
1 3 94.0 46




He[r) 7R

WOMPE R WMENE  spwor Uk S SR

o AR IR
AROIIE oy ma#  (mgkg) (%)  RSD, (%) RsDe 06) O
kg Rl A sk 6 0 0.5 90.9 3.8 52 0.29

BTIR (B—RBREIZL DR Bl ARk 0.025 mg/kg. HZ B

0.05 mg/kg

(%) yu~< 7T L4
|

|‘

|.
[S— .l'ifM_J\\F .
d i

5
{FF05RA. =
AmaEs (BEefARIc/O7z>FoELTO0.5 mgkg HLEHRM)
NHYOT KT S LA

e

10

78 su~7=x /TR

781 TF T —FOMDEKOWKI o~ T T 7 X T DRE ST
CILEARRES
EIH 192X D,

79 /mZ b= 7m—)

791 =FTFu— LEFOMDEEDKAKI a~ NI T TR T ARV ESHTENICL D
EILERARRES
FTIE 191X 5,

JajH—T AF I
80.1 BT AI/u~ 7T 7HEEGIFHIL D —F o
EI3HLICK D,

81 ZuLF (cis-Z7 /L7 v KkNtrans-7 2 /L7 )

811 B o Axru~ 7T 7EHEESTEICL D —FohE
FHIHLITK D,

812 AHEZZRKOEET I RZREEKO T A7~ N 7T 712 L 52D E
B2HEI3ICK A,
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82 J/maAvEs Y
821 HAIVwu~~NrT77ik
A HECHH
VA=V 7% ¥l i 7 a7 U [CCINO2) AFEHER™ t Z R & L C
AN (ZoiE1mLix, Zurvrt' sz oz 1imgaha T %, ) .
HICEE LT, EERKO —# 2 ~F P TEMRICHR L, 1mL Ficr ar
EZ7 Ve LT0025~1pg 25 (8 T 58E07are s ) AAEEREZFART 5,
B = 2
T i IHTEEE 10~20 g &2 0.01 g DHTE TEY . TOHEETEHL, 1L D
T A=y AR FREEA T T Al ARD, ZTO7 T A2 ZKE 2500 mL,
W 10 mL, 2V 2 U M O 20 mL 202 72, ZRREAEE RS L
1R L C/Z7 a7 ) e~y e LB RmT 5,
AEEEO N7 vy TRNOKEREL, K25 10 mL THHEEN Z % Lk,
~EY UfEE 20mL ORBRE ICHIRARTHABE L, FA 7~ 7T 70—k

T oA &35,
HAZw= b7 40— BREHBSEAOK 7 mve s ) oRERERS 1 ul 20 A

sa~ N7 7IZEANL, 7u~ NI LEGD,
HIES B
Fi H P& EEFHHIEM AR
7 7 LA SRRy T V=T A (R =F L7 Yo
—/b (43 F£ 20,0000 =2—7 ¢ > 27, NE0.32mm, &
& 30m, B 05 um) *2
X x U ¥ —H A :He (2.0 mL/min)
AA T w7 FH A Ny (50 mL/min)
Aok 8 AN AUy R R (605)
OB A IR B 2 200 °C
717 A R FE 50 °C (5 min f/FF) — FE 10 °C/min— 200 °C (10 min
RFF)
o #% IR B 280°C
at B BJBonlcra~x NI b —7 EEEZ RO TREHRZER L. &
Brforsanre sy o284 5,
I 1 KERBHRE (~FV o3k (BE7AVLARoRHER) XiTzh s
EEAGRND)
2 ZABKIL Z~FH2 200mL TR BEWEF L2 H O,
3 DB-WAX (Agilent Technologies ) XX Z L& REDH D
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(B%E) GIEN) T —va v
* WINEI =R K UYL A i

e ; WINRE .. WOMENR 2R s U R
R ORH (mgkg) 28 (o) RSD, (%)
R E B LAk 0.125 3 94.3 8.0
0.25 3 100 45
0.5 3 99.7 4.7
AR IR & A B A A 0.125 3 100 10
0.25 3 103 45
0.5 3 102 9.3
A A 2R IR E B A R ek 0.125 3 96.7 24
0.25 3 99.3 7.6
0.5 3 102 7.2
TNTFIAT 0.125 3 98.0 13
0.25 3 106 5.0
0.5 3 106 43
- R FAER

SO R AR EmHR ORINEE WONENER  seEeE Uk SRS
) T BRESC BEHEC (mglkg) (%)  RSD, (%) RSD: (%)

HorRat

FRF A E A Ak 7 0 0.25 96.1 2.9 4.9

0.25

- ERE TR (H—BREIC X DR Bl A fRERH 0.025 mglkg.,  Hz ACE

0.05 mg/kg
(%) ZJu~ 7T L6

-!!E H __J"\-l\-.n_\_;_f\"'—\—._._
! e
! _,I_'d__.,q_"_ri_”‘._.‘_h [ L
[ T L IR L I
] 5 10 15 20 25 30 35
1 FAF05E. =

AmaEE (BaefEEicosno)LlES ) o ELTO0.25 mgkg HHHERM)
NDHYATRITT LA

83 s umatrUikRA
83.1 BT AI/u~ NI T 7HEEGIFHIL D —FoiriE
HI3HiLITX A,

832 AV L REBIEOHT A7 a~ NI T 7L BRERSITE (FD1)
W24z A,

84 /LB VUIRARATF )L
84.1 BIEOHTAV v~ N7 T 7EHEBESNFHI L D —FoHrik
WI3E1ICk D,
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842 AV L REEOH A7 a~ NI T 7L BRERSITE (FD1)
24T LB,

843 ZJ )b URAAFILKAREY SHRARFILOHT A a~x 7T 712X 5 [FE
SALIRFA
W35 12k B,

85 s w7
85.1 EEDHT A/ u~ NI T T7EESIEHICL A —FOE
31K D,

86 /LT bEUERA (ZulTZzrErARA (ER) K7 aLT7 = BURA
(Z1%) )
86.1 EIDOTAI/ n~ 7T 7EESHFICEL D —FoWiE
FIFL1ITXL D,

86.2 AV VREMO T A/ u~ N7 T 712K DRMESHTE (2D 1)
W24k B,

87 Jmu I TRa
87.1 ks~ 7T 7k
A HECHH

1) Zuanr7uy Ao s fERER 7 a7 )T Ar s [CupHeClsFsN3Os] 20 mg &
0.0l mg DHTETED, ZOHMEEFEKL, 100 ML DBEALET T X 2T AL,
TER=RMIAEMZTENL, BITERETTE M= NI AEZMA T a7
LT Ao UFERERR A RS (o imLlx, a7 Xa i LTO0.2
mg =& a3 %, ) o
EAICE LT, 7oA77y X JEREFRO —H%27 7 F= K UL TEMIZ
FRLU, ImL ezl 7Xard L7TC01~2 ug 256758507 ol
TIT Au RERER A TR 5,

2) TAB~Y TR T A BT A~ 7 x> L (Chift 149~250 pm (100~60
Awia) ) 1% 130 °C T 16 Bl satid 5,

B = =3

h H SHrEkEE 5.0 g 2 0.001 g DHFETEY . TOEATHE L. 200 mL
DI =7 T A A, PTTFE RrXs L0119 KUUKEmML &
Mz, 30 /rMEFER., HIZ7 2 =KV 100mL ZH0 %, 30 4 fEHE Y IR Tl
HT 5, 200mL OERET7 7 A% 7 7F—K}IO FicEs, ks A% (5
B) TWrlAMLK, D =M7 7 XAaxOEI#IAKR T =KV /L 50 mL
THeVE L, RERICHKEI AT 5, BICERET7 T AaOERETTE N =M L%
MMz, Z @ik 100 mL % 300 mL O 727 7 A 22 AfL, 40 °C LLF ORI Tl
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&N ERET D E CRTEIRMET 5, EEWICEAT MU D A fEFERK 20 mL A N
X BT HAE T AR & T 5,

T LE L REHARE LA Y T A (20 mL R F2iC AN,
57 MErET 5, 300mL DT KT T A% 07 L0 TFICES, REHAKD A -
TWERTIE T I 2 amy 7 a~xdr 25mL $o T4 RIYEH L, WiRANER A
THIMZ, WERFECARO EmICETAHIETHEFLTZ eIV T Aa %
WHEHED, iy Za~dHh o 50ml 20 7 MM CRBRICIEH S E 5, &
iz 40 °C L F ORI TIE & A CHLIE 5 £ THIERN L2k, BRI A &%
o> CHLET 5,

ANEFP =T Ry (9+1) S5mL ZINZ TEREWZE L, BT LAE 1t
T HMEHAIR & T 5,

717 NALEL fifg> b U A (#K) 59 (45~55Q) . FAE~ I XL U LS
g (45~559) KOl FY 74 (%K) 59 (45~559) #ZxnTh~FHh
=7t by (9+41) ICERBESETH T L% (N 156 mm) (ZIEXRHE LiAA, Wi
MIETAHRD Eiind 3mm OFSIZET L E TR ESE, 17 520K T 5,

RENAR & 71 7 DAL, BEHERDO N> TW T 7 T A az~FH o —
T by (9+1) 5mL PO T 2 BB L, WIREIAR S 7 22Nz, WENF T
AFIO LS5 3 mm OFE SIZET S ECimist 5, Biga~dxhr—78 o
(9+1) 3B ML 24T HMTMA THIE LI=%, 200 ML ORTI T T A% 0T A
DFIZEE, ~FH o —7Fh (743) 100mL 2% 7 AIIMA T w7 LT
A EE 5, WK Z 40 °C UL T oK TIZE A CHz[E T 2 F THIER
ML, BRI A% THET S,

~FY -V F Lz —F)L (17+3) 3mL ZMx TEREMEZR» L, T A
SLER N3 2 EHAR & T 5,

Ry U= | YUBFNVI=HT A (690 mg) FPEAFH L VT LT —
T b (17+43) 10 mL TH#E+ 5,

REHAR Z X =07 M AN, BEHEIRDO A > TV TR T T A az~F
v—yxF L —FL (17+43) 3 mL ©oT 2 EWHF L. WiKEIERI =0 F L
iz, MHS®E5, 50mL DT KT T A% I =0T LD FITES, ~FH
=V F N —T) (7+43) 10 mL ZI =T LM T/ a7y A
IR S, W Z 40 °C L FOKIRTIZ & A EHIE T 5 % TRUERME L 721
EHRN A w ko THIET D,

7 h=RMU 25 mL ZIEFEICINA CTERBWMEZEN L, AT T 7 4 V4
— (L% 05 um LLF) TAMBL, k7 a~ N 7T7 7 4 =123 250BHA K &
T 5,

Wk v~ 777 40— BREHARKOE 7 gL 7T o AERERRKA 20 uL %
Wik~ N7 I 7ICFEAL, 7a~ 77 058155,

HERME Bl

B R AN E R R (K - 260 nm)
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T A F BTNV AT T T A (N 46 mm, S
250 mm, KifE 5 um) "4
wOHE W T R=RU =K (4+41)
bk ;1 mL/min
i i BFohfcra~ NI A0 E—7 @S TmiE %z RO TRrEfta (F
L, REtFO7aLr7LvT Xa v BEEHT 5,
E1 7wrl P (Floridin ) X2 ER%EDO SO
2 Chem Elut (Agilent Technologies ) XX Z i L FREDH D
3 Sep-Pak Plus Silica Cartridge (Waters #) [T 4 2R & D U — N\ — & HfE
LEbDOXITZNERIEDO S D
4 Mightysil RP18 (BEH{LFH) NiTZ & F%EDH D
(%) HIER) T —va v
« WONENN SR K O U RS EE
TR

AOMEIL R R Uk

RSO (mghg) =L (%) RSD, (%)
JR B & fim 0.2 3 88.3 19
1 3 92.7 2.5
2 3 95.7 47
TNANTFNT 0.2 3 78.7 41
1 3 79.0 1
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
- R FAER

Sk AR FFTZ)j;zt %iﬁﬂ;ﬂ; WONJERE  WINEUEE  shdae Ukse S EFBUEE
et BEH (mglkg) (%) RSD, (%) RSDg (%)
J H B & A e 7 0 1 87.7 2.3 4.1 0.25

(%) sua~ 77 L6

HorRat

|
¥
&
0 5 10 15
145058, 53

AmEH (BEfAMIC/O)LTNLF7AOYELTO0.2 mgkg HBYEFRM)
(DE/An kel Sy A NN

88 Zunru7y A
88.1 {kikr v~ v 74T ARV ESHTEHE
G &b - gk
A ERHEOCHEHE
1) Zwolrn 7y AEYEE 7 a7 7 7 A [CH1CINOz) 20 mg % 0.01
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mg DHTE TEY ., TOKMEA2TH L, 100mL DEET T 23l A, Tk b
EINZCHEML, FICERECTE N 2N Trulrn 7y MMERERRKEH
BlF25 (ZoKImLlX, ZeArrer7r L T02mg2 6T %, )

BRI LT, EEFEO —5%E A ¥/ — VLV CEMRICHIRL, 1mL Hics e
Nn7ma 7y Al LT 1~100 ng 258 T 58807 aLT a7 7 AEAERR
T 5,

2) 0.5 mol/L VU > P&k iR U UWeKFE AU DL 527 g (52.65~52.74 g) MY
UUfg T IKFEA Y 73029 (30.15~30.249) ZE - TAKS00mL IZ¥E L, K
{2V o AR (1 mol/L) XXV g (1+410) 2T pH % 7.0 I L7214,
FIZkZMZTLIL &35,

B & =

h H IHTEEE 10 g 2 0.01 g OHTETERY . TOEEZTEH L, 200 mL &
R =7 7 Az A, K 15mL 2%, 30 HR#EFEER., 7 =R
L 100mL ANz, 30 4R ViR CTHitH 3 2, 200mL D R®&E T I X azT 7 )
—IDOTFICEE, MiRE A (5 FEB) TWSIABLEE, ko=A7T7 A
aAROFESEIART £ =K~V A 50mL T L, FERICKE AT 5, FIZ,
BRI IAAOERETT =) A EMA, RIKRSENCHET 2EHAR & 9
Do

Ty E. REHAR 20 mL 2, H o5 UMl MY v A 10 g (95~104 g) K
V0.5 mol/L U > EefgfEiik 20 mL % AAu7= 100 mL O3k HZ BRI %, 10
SRRV IBE T BHET D, KE (THE) 2%, 7t r=rIVE (LB %
100 ML O =7 7 AT A, HEOMEST MU v A (EK) THAKL, 100
mL ORFTIET7 7 A2ZAMK (5 B) TABT D, ko= fA772azban
TER= MU ATHEFL, BRELOAREZBEL TAREEDLDY D, AHR%E
40 °C LA N OKIBTIZ & A CRLET 2 £ TRUERM L. £2F 5 A &1k o CHLlE T
Do XY 2mL ZMx CTEREMEZEN L, 77 LI 2 3EHRR & 3
ol

7T NALE 77774 MO —Ry,/ F LT TI-N-Tae v fhy
UBZLHEE =57 & (500 mg/500 mg) ' &7 & b 10 mL L OAF 42 10
mL TIARGEET 5, REHNARE X =5 7 JZ AN, RiE ST TAHI O il
THETIHFESED, REHRBEDO A TWERTIET T Aaz~FH L 5mL T
DT2REIPEF L, TRIRZIAR I =5 7 Mz, FERICiH S5,
50mL ORTIETZ I AL I=NT LD FICEE, ~FHr—TErr (4+1)
I5SmLAEI=HFT7 LIz, Z7aLvra7y AeiRHsd5,

W A 40 °C LR DOKIRTIE & A EHET 5 % TRIERME L7k, R0 A
EiEo THET 5, AX /7 —/V 1 mL # BRI TE-BMEENL, AT T
Y74 NH— (FLE 045 um LLF) TABL., ik a~ N7 77 % 5 ARVE
BONTEHZ K 2T 23 EHAIK & 3%,

Wik v~ s 777807 MRVEESHFHZ L 2WE  REHARK & 7 v
07y MEWERS 5 UL BRIk a~ 7T 7 X T ARVE BEOHTFHCIEA L,
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BIRBUSHRT 7 v~ N 7T L EHGD,

(k7 m~ b7 Z 7H)

7 7 L ET NI Y B H T A (N 2.0
mm, & & 150 mm, KifE 3um) *2

i i % : 2 mmol/L BEfE 7 o & = 7 LAWK — 2 mmol/L FERE 7
VESTLEGH AL ) — VIR (T+3) (0.2 min {£
) — 125min— (1+19) (2.5 min f&Ff) —
2 min— (7+3) (12 min f&¥F)

it # : 0.2 mL/min

A7 A F IR £ 40°C

(% T ZVE B W R 3)

i H o5 DU E AR B AT R

A4 * v qb EixvrZrexFr—AFqbiE (FEA A E—

K)
A4 A ¥ JR iR FE:120°C
T I NR_R— g 4 A: N, (700 L/h, 350 °C)
* v 27 U —FE:30kV
2 — v 4 A :Nz (50L/n)
o — v E O JE:TEROLEBD
= Y ¥ g v A A :Ar (0.25 mL/min)
aYVarzRr¥—: FTROLEEDY
T =X — A4 F v FTROERBY
#£ rwunrra Ty AOWESFRME

TV Y= TuaF T A ayvar
& xR 'E A A EEH MERH TR F—
(m/z) (m/z) (m/z) (eV)
) 172 — 10
=1 %y i = B A SN 214
— 154 20

i B BonEBERGRHZ v~ N7 T AL E— 7 LR S 2RO
THRERZER L, BP0 rsrarrn 77 2BZEET 5,
7 1 InertSep GC/PSA (Y —=x/)L¥ A = 2f) iFZNEFRZEDLD
2 Capcell Pak CIS MG I (KPR Y —#H) NiZZhn L REDOH D
3 ACQUITY TQD (Waters ) 2 & % &f:45)
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(BE) GIEAN) T —a»
* AINEI =R K OVl LA i

e . WINRE WANEN R ok URSEE

SR DT (makg) WL %) RSD, (%)
kR B Bl A e 0.008 5 94.2 1.4
0.4 5 94.7 47
FILH KB AL A R 0.008 5 104 4.9
0.2 5 93.0 5.3
KFE 0.008 5 95.4 4.4
0.04 5 95.6 3.3
INE 0.008 5 85.2 8.5
0.02 5 96.0 2.9
EobAZL 0.008 5 91.8 8.0
0.05 5 95.7 0.7

- JLE R

Hahat AR GINPREE  RENCGE s Uk SERTTRELRGE

2Kk kS
PHORE  men mEk mgkg (W) RSD, (%) RsDa e O
FIRE A LA 12 1 0.06 84.3 4.1 16 0.73
LR AAA LA 12 1 0.02 75.3 7.3 33 15
ZAFE 11 2 0.15 83.1 7.2 8.7 0.39
KF=Z 13 0 0.008 87.0 6.4 33 15
INFE 12 1 0.04 78.5 5.0 13 0.57
Lo AZ L 13 0 0.08 85.3 5.5 23 1.0
- EE TR (E—-RBR=EIC L 5HR) B 0.008 mg/kg
- B FIR (—BR=EIC X 5 R e 0.003 mg/kg
(%) ru~< 77 LH
A B
B ol |
o
m SO0 (bR
% 0 im: 0 |
Sk [ \"'\ S0

L o

I!ﬁ T | ﬁ A0 I

!-]!!.I'E 103 [\ ﬂ!ﬁ J. L R e e

-"5 7 a 1 13 15 5 7 9 11 13 15
{F3HRE = #3300

BERRUAMARODIOT LTS L
A fERER (7oL a 77 A LT 8ng/mL)
B: WhEE (L9 8AZLIcZuFr7 7 he LT 0.008 mgkg AHY &M

88.2 BIoOHFAIZu~ NI 7TEHEEHSTEFHIZL D —FoiE
EI3E LXK D,

883 77 /u—), TLAVYV, ZulyuardZyrh, /a7 kO A NFT 0

—IVDH AT a~ b7 T 72K DRSO TE
H2HEI 612X D,
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89 /7RI L— kK

186

89.1 BEHEDH A/ v~ 7T TEHEESHEHI XL D —F Nk

HWI3HiLITX A,

89.2 AHEZRRKOEET I RZREHKO T A7 a~ N 7T 7128 52D EE

W2HEiZ T A,

803 HARI/mu~ NI T Tk

A HEOCHH

7NNy — MERERR 7 a3 — K [CHuCli203) 10 mg %
0.0l mg ODHTETEY, ZOKEAEFTLELL, 100 mL DEEAEET T A 2T A,
224-F U AFNRU B =T Ry (441) M2 TEN L, TITERET
224- N U AFNRUH =T by (441) 2z TrZuan XYL — MMEAER
WERUST S (Zo 1mL 1, Z7eaAxXrPL—hELT0lmg 86T
Do ) o

EAICEE LT, BEFEIKO % 224-F U AF AR 2o —T1 2 (4+41)
TEMIZHRL, 1mLdicz7 a2 —RELTO01~2 pg 2583 5808
D7 BAR Y — NMERER T D,

TAB~ T XD N BT A~ 7 x> L (Rife 149~250 pm (100~60
Awira) ) B1% 130 °C T5 BEMRIE L. g, 5 viwoer S &k &z <
BRL, —&KHEFET S (BEHRFCHES 5, ) .

B = =

o okl 109 % 001 g DHTE CTEDY . TOEMAFIE L. 200 mL O
=7 T Az A, K 30mL ZMx L, 30 pMEFEZ,. FIcT7 kR
=hkU 70 mL &%, 30 RV IEE TS5, 200mML DEET7 T A%
77 F—RIOTICES, WKL AR (5 B) THRAlAB LK, DA
TIAAROESHEIERTE b= FVU/L—/K (7+3) 50 mL Ty L. [REEEICK
FlAET 5, BIZ7E M= L—0K (7T43) 2287 7 A2 OERETMZ,
R 23R & T 5,

Ui i FEHAR 100 mL % & 50 UM LT b U o AEHR (5 wivde) 250 mL

K O~FH 2 50mL & AdL7z 500 mL D53k <F A IR %, ikiEF A % 543
ML IRV IBE-HZFEL., KE (FTHE) % 500 mL O3 kE=}F B IZAfL, ~
YU (LE) 2200mML D=7 T A3l AnD, ~FH 2 50 mL %5k
ABITIZ, FERPICIRVIBEZEHFEL, ~F VU BEED=AT7 T 22l
bEL, ~FHUEEEEORE ST Y v (EK) THAKL, 300 mL O
BT 7 A ERAMTHIB LR, DO =M 7 T Aa ROARKENARD B~
XU THREF L, RIRELOAREBEBL CAHAREADED, A% 40 °CLLTD
KB TIZE A CHZET 5 F THIERM Lok, ER T A Eiko THRET 2,

WM & ~F 30 mL T 100 mL O3k} ClcB L, Tk R=FY L
—7K (100+1) 30mL ANz %, 53iE=FC A& 5L <RV IBE - HEHE L.



7=tV E (FE) % 200 mL O3k DI ANLD, ik Clc7 &
=Tk V=7 (100+1) 30 mL Z#hix., RERICEIEL, 7 =MV VEES
TR DTNz 5, DK DIC~FH+ > 30 mL 2z, 5 0B L<IEY R
T %E L, 7 h=FIVEZ 300 ML ORI T A3l Ahvd, 7k b
= FUJLEE 40 °CLATFOKIBTIEE A CHEET 5 £ THIEEN LI-1%. €FH
A ko CHIE T 5,

~XHr EmL ZMACEBYEEN L, 7 20T 2 EHAR &5,
BT BALER AR~ %7 10 g (9.5~10.5 g) K OWEEET R U 7 A (EK)
29 (1.8~2.29) #ZhZEh~FH B SETH 7 L8 (W 15mm) (ZIEX
T LiIAA, WRIE N FE TAKIO Edmins 3 mm OF SITETHETRESE, 17
LaEET 5,

REHRIRZ 7 7 DA, REHARDO A > T\ T 7 T Aaz~fH 2 5
mL 9°->C 5 BEIBEE L., ERZIAR S Z JTINZ, RS CAHIO B s 3
mm OFIWCETHETHRBESES, ~FHhr—vy=Frz=—7/0 (19+1) 100
mL % %7 A2z, RERICIEHE S5, 300mL ORI F7 A% HT7 L0OF
ICEE, ~"FHhor—yxoFro—7/0 (4+41) 100 mL 240 7 KA T v
VL — b EBEHESES, WHIEE 40 °C LA TOKBTIE L A EHLET 5 £ T
JEVRAG LT-th. BHEH A% THET D,

224-F U AXAFNL_R 2 —T & b (4+41) 5 mL ZEMICINZ TEREY A
WL, HRAIZa< 87T 7 4 =T 2 EHEK E 5,

WA v~ NI T 74— ABHAM K OV 7 m LRV L— MEREEA 1 L %
WA a~ NI 7IZEAL, 7~ N T 85155,
WESME fl
i i R AR
71 7 A RMA R YT —H T A (4% T ) Faen
AFN—=86% AT NARY vaxHra—7 07,
WL 053 mm, K& 30m, FEE 0.50 um) ™2
X ¥ U ¥ — A4 Z:He (5mL/min)
AA T T > H A N2 (60 mL/min)
OB BN AT Yy R R (60s)
FRORE N S R ;260 °C
7 AR EE: 60°C (1 min fR%F) — FR 20 °C/min— 200 °C— F-f
2 °C/min— 260 °C (2 min {£F)
BOH 2 IR ¥ 300 °C
G B O Bonre~ NI ANDE— 27 &S WTHEME RO THRERZE
L, BREHFO 7o Lr_r oL — NEEEHRT S,
A1 7a U2 (Floridin ) X2 ER%EDH O
2 SPB-1701 (Supelco & (R7E#&T) ) XTI ELFAFEDH D
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(B%E) GIEN) T —va v
* AINEI =R K UYL A i

. ; WINRE .. TRINEY SR iR UK B
BRSO (mgkg) Y () RsD, (%)
W 7 A B 0.2 3 102 56
1 3 93.7 6.1
> 3 84.7 56
IR R 6 TR 02 3 97.7 9.7
1 3 100 1
2 3 92.7 6.9
FE— 02 3 101 60
1 3 94.7 43
2 3 92.0 13
- JLEEER

S O BRI o AR ORINEE  WMEIGEE iR Uk SRS E
) TBREHC BEH (mglkg) (%)  RSD, (%) RSDg (%)
RSB AR A EEE 7 0 1 95.0 2.1 4.9 0.30

(%) 7ua~ 77 L4

HorRat

=EoEE

{

.J,LLJL._L. -
b 20 40
LIS P
AmER (BEFEMIC/OLRYDL—FELT1 mgkg HAERM)
N7AR LTS L

90 Z7nmnmXHXuoa—)
90.1 HAZ v~ hJT7 7EESNFE
(B FH PR - Fa 8 IR AR R S OV
A HECHH
1) Z7uwaXo= ViEHER s unuXn=) [(CgClN,] 25 mg % 0.01 mg DHrF
TR, ToHEETEHL, 50mL ODEET7 T A Z A, Tk a2z TR
L, FIERETT B b2 Mx T/ en ¥ oo VERFREZRITS (2o
WimLiZ, Z7ouoXo=,LtLTCO05mgaataT5, ).,
AR LT, BRI O —# 2 ARSI CEMICHAR L, 1mL Ficrzmnr
A2 =)L& L T0.002~02 ng z5 AT 2D an o= VIEERZHT 5,
2) WREsE RV FLrorYa—n CEEAFRE300) 1mLic 7k kAN
2T 100 mL ORI & WS 25, FEICZOWHE 1 mL I~ %z T 200 mL
D AR A TS 5,
B = =3
fh H INTEEE 10 g 2 0.01 g DHTETRY . TOEEEFEH L. 300 mL &
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e =7 7 A3z Ak, U Ui (1+11) 30 mL CBKiZ 20 mL) #00%., 30 %
WEE%, o7 b 120mL CBKIE 100 mL) &A%, 30 45 R 0 JRH Chl
H9 %, 200mLOERET7 I Aa%7 7 —R}IOTICEE, MKz A (55
B) TRl A L7-tk, e =A7 7 2Aa kK E &K T &~ 50 mL CTH#
L. [FERICHSI AT 5, BB ZAaAOERETTE N ZMA D, 2O
W40 mL % 200 mL O 72T 7 5 A T IEMEIC AIL, 40 °C L F O AR TR 5 mL
FORERME L, BT LB IS 2REHATIR & 5,

BT LR L REHAIKIC Y U (1+11) 5 mL 2Nz 2%, Sy Y T+
517 2 (10 mL fREFH) T AR, 10 EFHET D, 200 ML DR T T T A =
EHTAOTICES, MEHAKROAS> TWeRTIE 7 7 Aaz~%H > 5mL T
DT 2 EIYEE L, IR ZNAR A 7 22, WS FETAKIO EiIcET 5% T
MEFSETCrzrrY o= a2 EHRSE 5, TICA~AFH 2 70mL 25 7 A2 % T
FAEICIA T S8, % 40 °C LT OKIB Tl & A CHLlE 42 £ CTRUEEME L
Toth, BRI AL LS THET D,

vuaastH =78 b (4+1) 10 mL ZIEREICNZ CEREW EE, L, A
YT 4 nF— (L 05 pm LUF) TAEBL, U7 LR 11 2k 2550k
WL+ 5,

BT LHLER ) HEHAK 5.0 ML 25 NVRE s u~ N5 7IZHEAL, Yun X
0= LR T D5y A2 100mL DR TIE T 7 A3l L, 40°C L FOKIBT
T A ERET D E CTRERM LIk, ER T A%k THET 5, B2 T3
BB O AT, ~F Y —P=F Lo —F 0 (4+1) 6 mL Iz ClEEW %
WL, 77 DR N T 530BHAIKR &+ 5, FEROGAETT. AR 2 mL
EEMICNZ THRBWAEE)N L, TAZa~v 75 7EESITEHT L A&t
THRENRK LT 5,

TVREIa~w NI T T 40—

Vi = LT AF LUV DR BUEREBEESEDL T A (N 20 mm,
£ & 300 mm, RIfE 15 pm)

H—=RHFLh: AF LI R P U RESES T 2 (A 20 mm,
£ & 100 mm, RIfE 15 pm)

WO W v rundyr—T7% b (441)

it ;5 mL/min

sy BU M 43 100~130 mL

BT ANERNE2 SR AE~ R T AI =T A (910 mg) EEEAFH L5
mL TFT 5,

REHEW 2 X =0 7 KT AN, WED R TAAIO FiGICET 2 F TRl S 5,
REHR DO NS> T\ T B 7 T Az~ -V F L= —T /b (4+1) 2
mL 25T 2 [IYEE L, RiREIER I =5 7 2 A, @ESFECTAFIO Luic
ETH2ECHHEES, SOmLORTEI F A2 I =T LD FIZES, ~F
o —FEET T L (9+1) 20 mL 2 =4 T A A, WEN T TARIO EiEic
ETL2ETMIFLTZ =Lzt &€ 5, wHiKZ 40 °C LLFOKKR T
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T & A ERLET 5 F CTHIEIRME L2tk BT A2 K-> THET 5,
ARG 2 mL 2 BRI CTEEMZ WL, A a~ N7 7 78 &0
FHZ X D MEICHE S 5B & T 5,

A7 v~ 77 7EHESHEHT X DHE AEHER LA L7 ve Za = L%
RS 2 )L 2 H A7 v~ 7T TEESHEHIEAL, BRA A U7 v~
T LERGD,

HERM Bl
(HA7 v~ h77 78
7 7 LA ERY T ) =T L BNV T ==L —
BRI AF AR vaFHhra—T 07 AR
0.25mm, £ X 30m, MEEE 0.25 um) *4
* ¥ U ¥ — & & :He (1.0 mL/min)
Ao H AN E: ATV v bR (605)
A OB E AN IR B ;250 °C
7 A M IR B 80°C (1minf&FF) —F-R 20 °C/min—280 °C (10
min rEF)
(BB ahT™o)
Fi H 7 o DUEARRE By AT El
A4 A+ v b EEBrAA A1 (BD &
A H—T = — AR E: 280 °C
A4 A4 ¥ P iR BE:230°C
A4 & v fb & £ :70eV
T =X — A F v EEBALTY mlz264. EEA A mlz 266
al B BoNT@EBRAA M7~ N7 7 L0006 — 27 mAEXIEE S 2K
HTHEBMREZER L, ATz ongo= L B2HEHT 5,
# 1 InertSep K-solute (¥V—=x/L¥ A = XM) TZHEFRIFEDOE D
2 JIEIE 1~2 mL/min BE LT 25, HEIZG U TR~ =FR—V FaEHT
2,
3 Sep-Pak Plus Florisil Cartridge (Waters ) (24 72K ED U P — " —% 5
ELZbOXIINERZEDO LD
4 HP-5ms (Agilent Technologies ) XXzt FRZED L O
5 GC7890A/5973C (Agilent Technologies H) 2 & % 5445
(BE) kAN ) F—va v
« WINENN SR K O U RS EE

e ; WA . WONEL R R UKE
AROIE (g PEL (%) RSD, (%)
Filh 6 T ML B Rt 0.0044 3 103 8.0
0.089 3 110 6.5
IS 0.01 3 88.5 4.0
0.2 3 104 43




EAEEN

AR EHR OB FNECE spmeime HRETHEE oo

o ¥ o o
O BES BRI (mglkg) (%) RSD,(%)  RSDg (%)
T 5 B L i 5k 9 0 0.089 85.3 4.9 8.7 0.40
WK 9 0 0.1 93.0 8.6 8.5 0.39
- BE TR (H—EBR=EIC L DR PoBE (RSB EH X EEZY) 1 0.01
mg/kg
cRHE TR (B BR=EICX DR FOBE (g o8 BEHL R BN R B2 )
0.003 mg/kg
(%) Zyua~ k75 L
A . B _
8 10 12 I-”-é-“-m-”-ﬁ
ER=TET LR {F3505RR 3

BERRUVAIMEHOIOT T T L
AR (F7erZr=/,1%& L T50ng/mL)
B : WNEE (BBl 7 ma # o =)L & LT 0.089 mg/kg A 4 EHIN)

91 b7 = 7 X AX
91.1 b7 = THARXRKRRIAXHF o OH A7~ N7 T 71285 REESITE
HI3Hi2612k B,

92 TTFVr

921 TARNIY, TFVURRTaA N COWREKI v~ 7T 7EEGHTFHIC
& D[RR AT iE
FIH 1412k 5,

02 ITFIVUNRNI I T E= D H AT~ T 72X D RS HTE
WA 27T Ik B,

93 vuouny
93.1 {RIKZ v~ 7T 7 EEGHTFHE
A HEOHHE
VU AEURERR vnry [CoHiCLNO) 25mg % 0.01mg O£ TEDY ., =D
BiEAEFEE L, 50 mL DE&ET 7 AT AN, T Mo Z2MATHENL, BITE
METTE M ZMA TR CEEREEZFHLSTS (Z0oR 1mL X, Yunr
YELTOSMgEEAT D, ) .
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BRI L C, EEFERO —E A%/ — )V CERICHIRL, Il mL Hicvy

2l LT00lug 2 58T HBAOY T o U ERERR &2 T 5,

B & 2

iid H

1) HLAEE ATRE10g 2 0.01g OHTETED . TOHKEE L& L, 200 mL
O =A 7 T AT A L, K 30mL 2z, 30 oREE%, FiTkE R
100 mL Z ANz, 60 MRV IEE Tt 9%, 200mL D&Y T A3 %7 75
—w}o TIcEE, mHiEE A (5 FE B) TWAEIABT 5, o =fA7 TR
A RO S ZNAR T = o 50mL THeE L., FERICKSI AL, Biceg7 7
AaDEMETT R M EMAD, ZOH 20 mL % 100 mL ORI 7 T A =
IZIEREIZ AZL, 40°C UL F ORI TI3mL LA FE THRIERME L., 7 L0 112
g 2 HEHRIR & T %,

2) = OfthofEgt HTEE 109 2 0.01g DT ETED . TOEEAFLERL .
200 mL D3t =7 T A3l A, K15 mL 1%, 30 REE%K, FioT
b 100mL Zh0 %, 60 23RV IRECHIE I 5, 300mL DR FE7 7 22
7 7RI OTICES, fitikE A (5 B) TRIIAELE, ko
ST T RAakOESEINERT & b2 50mL THE L, [FARICWRE] AT 5,
A% 40 °CLLFOKIBT 15 mL LA N E CTRUEIRME L., & 7 208 1235
AR & T2,

H T LALER | AR AL R Y 7 A 5g (45~5.49, #AREILK 10mL KO
ik hU A5 N, ZhEaZrA4 Yy v tnT s (20mLEFEH) *
LIZARL, 5 ofEET 5, 300 mL DR TI T 7 Aa%H 7 L0 FICES, R
WIRDON> TNV T T T Aa%m~FH o 5mL 35T 3 [k L, HikxA
WHZ BNz, WEPFTETAKIO ESRICETL2ETHEL, Yua 2R HS
5, FIZ, ~FH 85 mL 20T LA CRERICIEH S8, WK% 40 °C
UTOKBTIEE A ETET 5 E THIERM LR, ERT A E2E > THRET D,

vrua~ndHhr—7% b (441) 10 mL 2 ERICNZ CTEREMERENL, 2

DR % 10 mL O34 LIREAE IZ AL, 1,000xg T 5 il DB L7-%. B

B AT T T 4 Z— (LB 05 um LLF) TABL., 77 LALPR 11 (it

TOREHEK LT D,

7T DAL | ABHAR 4 mL (REBCEIX 2 mL) 25 ViR v~ N7 T 72k
AL, Yo rnEHT 545 % 50 mL ORI 7 T A3 245U, 40 °CLLF
DKW TIE L A EHEET 2 F THIEIRME L72th. ER8 T A2k THRET D,

ANEY 10 mL BNZ TEEMEZEN L, B 7 LB IHE 2 3BHATR &

T 5,

TRET v~ 7T 7 40—

BT A AFLUVE ARV EASE S T A (N 20 mm,
& & 300 mm, RifE 15 pm)

H—=FHTh: AFL IR U EAET T 5 (N 20 mm,
£ & 100 mm, RifE 15 um)



t

woOBE W v aaAx V=T Ry (441)

i 3 : 5 mL/min
sy WU M 43 90~110 mL
717 LAVER (I AT A~ F T LI =0T 5 (910 mg) %2 E~FH 5

mL TYEEHT 5, REHRKEZ I =07 A AN, WKEAFECTAKIO ESIZET S
FTHHS®ED, 50 ML DT T T A% 07 L0 FIZES, EHRIEROA -
TWERT BT T A az~FHh o —7E b (1743) 2 mL 5T 3 EI¥EHF L.
TR ZNAR I =H 7 K2z, YoveramEtisaEsd, B, ~FHhor—7%F
Y o(A743) 19mL A I =F T A&, RERICEHSE S,

WHE A 40 °C LT ORI TIE & A EHEET 5 F TRIERMG L721%, 250 A
ko CHIE SW 5, AX /—/V 2 mL ZEfECNZ CTREDEE L, RIKY
n~ h7 T 7EESIRHC X AREICHT 2 RENEIR & T 5,

Rik7 v~ 77 7EESHEFHT X 5 HE ABHAR K OV 2 0 v AR AT 2
UL 2k a~ N7 7EESHFHZEAL, BIRA A vt a~ b7 T A
s

HIES B

(k7 v~ 77 7H)

71 7 Lo AT BTN I ) BTN T A (RN 2.1
mm, & 150 mm, RifE 5 pum) *3
i i3 i 2 mmol/L BEfe 7 v e =7 MBIR— A KX ) — )b
(7+13)
i # : 0.2 mL/min

7 b R 40°C
(B E AT EHE™ )

13 i # o DU E AR B oA Et
A4 & v b HErxv s bexTFr—AF 4k (ESD & (EA A%
—F)

X7 7 A% —HA: N, (1.5 L/min)
t—h~7 8wy 7EE 200 °C
C D L & J:250°C
T =X — A A v m/z233 73
) H Bonl@E&RAF U mi7a~ N7 700068 —27 m 3 NLHELY
ROTHREMREZER L, RBtPovrer B2HET 5,
£ 1 ChemElut (Agilent Technologies ) XX Z i L FEDH D
2 Sep-Pak Plus Florisil Cartridge (Waters ) (2472 B &ED U W — N — %38
FELTEbOIEIINERIZEDOH O
3 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Z i &A% D
D
4 LCMS-2010EV (FEBUEFTHR) 12 K 25 5041
5 TATTADBIZOWTIX, mlz235 TERET 5,
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(BE) GIEAN) T —a»
- WINEI =R R UYL A

e ; W .. WNEN R MRS
HBORR (mghkg) ~POEL (%) RSD, (%)
TaA7—EE %A RS R 0.01 3 93.3 6.2
0.02 3 95.0 2.6
0.2 3 84.8 6.9
PR AR RS A A 0.01 3 95.0 5.3
0.02 3 95.8 5.4
0.2 3 88.0 4.2
LyAZL 0.01 3 93.3 31
0.02 3 94.2 31
0.2 3 96.6 2.2
R A FERE 0.2 3 90.0 5.6
0.4 3 975 2.6
4 3 97.2 1.0
FGA YT FGAA N — 0.2 3 95.0 31
0.4 3 99.2 1.5
1 3 90.3 5.5
2 3 98.3 7.8

[ B

FahE AR ORINEE RINERER  sagm s SEERRE

PHOTE  pan wax (mg/kg) (%) RSD, (%) RSDg (%) HorRat
R 7 AL A 7 0 0.05 92.3 47 12 0.53
EHBAZL 7 0 0.05 86.9 33 12 0.54
2 A FEHE 7 0 4 91.0 2.6 8.3 0.63

- ERE MR (H—BREIC L DR ek 0.01 mg/ikg (RZHE 0.2 mg/kg)
- TR (R—RBEIC X 5 mR) Bk 0.003 mg/kg (Rz4% L 0.06
mg/kg)
(%) Za~ k7T L
A

o9)

EoEE
= EoEE

1H
{

0 10 20 3o 40 30

0 10 20 30 40 50
. IS5
BERRUAMARODIOT LTS L
A FERER (Yvr & LT 0.4 pug/mL)
B: ekl (A 7 —EERMARAGEEICY a2 & LT 0.2 mgkg tHY
I

94 Th N (3,6-v/unm2-B FuXx U ZEERE (LLTFTAHIZEWT IDCSA] W
9. ) MO'DCSA & ka2 ETe, )
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94.1 AR v~ 77 THESHFHE
A HEOCHH

I N EEYERR U J1 73 [CgHeCl03) 25 mg % 0.01 mg DHrE TED . =D
HiEZFek L. 50 mL OB E7 7 A AN, T hrEMATEML, B
IR ETTE b2z s (ZoiimLix, "L T05mg 2567
%o ) o

EHICELT, 20RO —#%E27 2 h o CEMICHRLT, 1mL Fizvhyr
NRELTE0ug ZEA8T DTN N EREF R 2R 5,
B = =

T i SHTakEl 209 (W24 #E 10g) % 0.01g OHTE TRV . Z OE % itk
L. 200 mL ofgtaitte =M 7 7 2 2|2 Afv, 7K 30 mL L OMERE (6 mol/L) 1 mL
ZMZCTHEL, 30 B @E%, TIc7 70 mL 2004, 30 MRV EET
HHT 2552, 200mL O&E7 T A% 7 7Fh =K}l FICE S, MHKRE A%k
(5 ff B) TWSIAWM L%, D=7 T 2AaRUOFEIZNART & k> 50 mL
THH L, RIS AT 5, BICEET7 T AaOERETCTE N 2MA,
RGBT 23 BHATR & T 5,

Ioksy g ROBHANR 20 mL GREI A RZAOE CTh 25551 40 mL) % 100 mL D72
FTIE 7 T A 3 ZIEMEIC AR, 40°C LLF DK TR SmL £ TRIEEME T 5, 1R
WRIZAKEEIET N Y 7 AR (Imol/l) 5mL #1%, &X ES|IRVRE 2N
HEIR T30 oMEFE L., 77 ALHE T 2R BHAR & T 5,

715 HNALER | AUBHAIRIZHEEE (6 mol/L) 2 mL 2 /1%, AR pH 23 1.0 L F T
bhoZ L% pH BRI CHERR LT-1%. ZOlEZAMrA4 Y 7 +Hh 725 (20 mL
REFH) #3 2 AN, 5 MIEET 5, 300 mL DRTHT T A% T LD TFIC
BEE, AR DO A > TWe TR T 7 A a ZFEfE T F /L 10 mL -5 T 3 [B3EE
L. WRAZNER T 7 DZINZ 5D, WREDAFETAHD BIGIZET HE T FSET
DHURNEBEEESE, BICHIRT L 70 mL 25T AIMA TR &
%o WWHIEZ 40 °C LT OKIBTIE & A CHE[ET D & CRUT M L%, 50
A Fe ko THEET 5,

Bz s a~Fh o —Hig—F L (4+41) 2mL T10mL D&Y 7 A 3|
BL., BIZEEYDOAN> TWERTET T Az 7 a~tt o —FigoF L
(4+1) 2mL T3 [EWEF L., LKz eoeE7 7 2Aalchbys, BIceaR7 7
RAADEFEHRETT 7 a~F o —Fig— T (4+1) M7z, AT 707
A H— (FLR05umEL ) TAEML, U7 AT 23EHAK & 35,

T LB RBHRIK 5.0mL X VREB I a~ BT ZIEAL, PN
WA D5y % 100 mL O LIE 7 7 A3 243H L, 40 °C LL FOKIBTK 4
mL E CHUERME L72%. 20 mL ORBREICAND, ORLIET T Aa%2T &
k> 2mL o CT3HEPEHL. iRz LORBREICEDLYED, ZDHk%E 50 °C LL
TOKBPTERENAZES>THEL, N 7t F Lz X7 kit %
W ERRD,
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FNREIa~ NI T 7 40— B

T A RAFLUVEm AR UIEEAR S T A (RNFE 20 mm,
£ & 300 mm, RIfE 15 um)

H—=RHTAh: AF LI ARUBUHRELSED T A (N 20 mm,
£ & 100 mm, RifE 15 pm)

= B W v untV U —ERBTT L (4+1)

it # : 5 mL/min

4y He M 4y : 75~125 mL

U 7t xzF o 2T L 222-NV 7t uaxy ) —) 1 mL KOWLEE
02 mL ZFEEMIIINA T ORmEERL, LEEERVEE NS, 90 °C D
K T30 S MERE L, ~F Y odmmiciii T 2 EHRIR & 95,

RS, 0 SRR 1 mL 250 20 mL ORBREICEMRICAN, BEY
Ao THalE L2, LLFRERIC R U 7 vt oF o 27 AL OEEE4T -
TOH o NRNE ") 70 FacF Lo 27 U EWICFHERIE L, ~F fingicft
TOEMERE T D,

AFT U RUBRAIRICHE LT N Y U AR (5 wivd) 10 mL KU F Y5
mL 201z, 5 SV IBEEZHEL, ~F g (BE) 232y — 1
Yy FT50mML D=7 T X220 WT %, FIZ~FH 5 mL 2B I2INZ T
FARICHEIEL . ~FH UEE ko =A7 7 22Nz, 7 208 1T 5
AR & T2,

FIREIC, BEVEIR 2 SUBHAIR & [RARICHERIE L 7212, ~FX U@ b 60 COMilE
MAEFOME ST MY A (BK) 592 AR T0mL DR LIET 7 A2
IZAIBT D, BEHEEROAS TWE=AT7 T 2Aaz~FHh 2 2 mL 5T 2 RIS
L., iR E otz @E L TAREEDLE %, LOMEET U U LE~FH
2mL T O T2 [ L, WA AIRIZHEDLE D, A% 40 °C LLTFOKIETH 1
mL £ CHUERME L2%, REME SmL O2E7 T A3 IB L, BEMOA-
TWeERLIETZ 7 Aaz~%H o 1mL $5T3REEEHL, EiREzLEOEET T
ZalEbE b, BIZRRT7 I AaDERET~FH 2N, 1mL Fizos
PNELTLI0pg Y EAZEA T HEERIR AT 5, 2 ORI 2 ~F
CCIEREICAIR L, 1 mL iz B3 LT 0.002~0.5 ng MY EZEHT 5
ROBEERZRRT 5,

AT LN BRI AT IR T AI= AT A (910 mg) T4 EAFH L5
mL THEFT 5, AEHARE H O COBEMEZFEOMEET FY v A (HK) K
59 # AR} TI=h T LIZAETDH, REHEKD A>T\ =477 X2
Xt 2mL §©¥oT2HEERL, BRALEORIFAZELTI =07 AITMZ
Toth. OMET R vaEA~FHr2mL TFoOT2MEHEL, ka3 =h 7
DIINZ %, WEHDFETAKIO ESGIZET 5 E Tt F it &g72%, Rt &
DIZT9, 50mMLDORLIET T A2 I T L0 FIZES, ~FHr—VxF
J—T )b (24+1) 10mMLAZ I =T LIZMx, R FSETT "D MY 70
IR F N AT A Z N S5, B % 40 °C LN OKE TR 1 mL £



¥

at

TRERME L%, 5mL O28E 7 I X3l AN, WBHIEO A>Tz LIEY

FAAf~FHAImL FOTIEWSF L, EikEkoeE7 7 2alladbE 2,

BICRET T AADERETAFH U E2MATHAI v~ N7 7 7TEERSHTEHT

FHWEIHT D3RR & 35,

2y ma~v N7 T TEESHTEHT X D HE ABHRIR M O AR WA 2 L &

2Armav NI TEESFEHIEAL, BRA A U7 a~ 77 052155,

HIESE fl
(HA7 v~ h77 78
7 7 LA RERY T ) =T LA BNV T ==L —
BU AT IR vaxra—T7 07 N
0.25mm, £ X 30m, & 0.25 um) 5
* ¥ U ¥ — 4 A :He (1.0 mL/min)
AR B A E ATV v X (605)
A OBFE AN IR 250 °C
J1 7 A A% R £ 80°C (2min fREF) — i 5°C/min—180 °C— -
{& 15 °C/min— 280 °C (5 min f££f)
(BB et o)
Fi H 7 o DUEARAYE By AT El
A4 4 v b EEBrAA 1L (EBD &
A H—T = — AR E: 280 °C
A4 A& ¥ P OIE BE:200°C
A4 & v b E KE:70eV
T =4 — A F ¥ :mlz302
B BonERA AU 7 e~ T A0 0 E—7 HEERO THRE

WEER L, BETOYH o "BE2EET 5,

T 1 AKETIE, BB oy e AT I v, DU RNTAF L
TIVHE, DAV TLRERR A RNTFT MY T LAEREENLTND
Laicix, B oY oNRICEEND,

2 ABHHOTH NG ENPZWEEICIE, HEE T R THRL T,
5L DEAEEAT O,

3 Chem Elut (Agilent Technologies ) XX Z il L RED H D

4 Sep-Pak Plus Florisil Cartridge (Waters ) (i 472 F&ED U — \—%H
LI ZNERED S D

5 HP-5ms (Agilent Technologies #) X Z i L [FAEDH D

6 GCMS-QP2010 (FHBU/ERTHRY) (2 & 2 G4
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(B%E) GIEN) T —va v
- AINIEI =R K UYL A i

e ; WNRE .. WINENR = R UK B
RO (mgkg) b (%) RSD, (%)

%5 1 B A A R 0.01 3 97.5 9.9
0.05 3 88.8 10.6
0.5 3 89.3 2.6
2F H Bl & R 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 49
SN 0.2 3 92.2 11
2 3 93.5 9.3
EHBLAHZ L 0.01 3 93.8 10
TARE 0.01 3 98.7 6.5
FE T — 0.05 3 101.3 9.0
0.5 3 85.7 2.3
TR 0.2 3 87.8 35
FAT T A 0.2 3 82.8 41
fab b 0.05 3 104.3 8.6
0.5 3 92.3 7.8

- L[] FABR

AHaha  EHR ORIEE AONEMGEE s Uk S EBUSE

PRORE  mem Bk gk (0 RSD () RSD: ) o
EabAZL 6 0 05 88.7 4.2 85 0.47
TR 6 0 200 84.6 75 14 19

- EE TR (H—HBRsIc X 5mER) aEkH 0.01 mg/kg
- R PR (R—3RBRERIC X D HERR) R 0.003 mg/kg
(%) Zu~ 7T L0
A B
I

o ﬁ the

: | :

h )!\ e ~ _.J"I'\_

15 16 17 15 16 17

E3Eitiioide Bl

BERRUAMARODIOT LTS L
A ERER (P v 3 LT 0.05 pug/mL)
B : IIEE ($hd 9 BRMBLAEEHC O H & LT 0.5 mg/kg FAX EHN)

942 k7 v~ 7T 7 X T ARVE RS EHET!
(it FH#PH © KT & VRGN T)
A HEOHH

1) Db NEERER U7X [CgHeCl203) 25 mg % 0.01 mg DT £ TEY |
ZOHMEEFTEL, 50 ML DE®ET T A I AL, AX ) — IV EIATHENPL,
FIHEMETAY )=V EMZTOD U ERERIEEZRR S5 (20 1 mL i,
CHNRELTOSEMgEEHRET S, ) .

2) DCSAE¥:JEE  DCSA [C/H4Cl0s) 25mg % 0.01mg DHTE TERY . FD¥K



fEZFE L, 50 mL ORET T A AL, A¥ ) —EMXTENL, BITE
BRETAY ) —N %% T DCSA fEHEFUIK M2 (Z DR 1 mL 1%, DCSA
LLTOSEMgAEAT D, )
3) KRNI AR E R e ONR A NAEHEIR R RN RIS > 7 o /R 2
(U2 R1Ce) B V2 E RN IR AER DCSA 2 (DCSA-1*Ce) 4 8 mg % 0.01 mg
OHFETEY, TOHEZTLEL, TNEFN20MLOEET 7 AT AN, A
J =V EMZ TN L, BICHEMRETAY ) — Va2 CHELERNMNBERY L
HERERKEZ AT S (Zh5DEE 1 mL X, P8 /3-18C LTNDCSA-BCs & L
TO04Amg = ZNENEEFT D, )
FID, BEEREO—HERAE L, A¥ / — /L CEMEICHRL, | mL HIZY
T3 2 8BCe e N DCSA-BCs & LTENEIN 20 ug 2 5 T DIRA WIEEHETR 2 75
T 5,

4) WREMRERAIRAGESER  ERICEL T, U8 /3% DCSA & 15 e Rk I
TV 1 2 73-18Cq L Y DCSA-¥Ce 45 %2 E [RIN (S HE 7k B A Y Uik 0 — 6 & 0.1
VIV X FRIEIR — A % / —/L (1+41) TIEMIZHFR L, 1mL Fico b o KW
DCSA & L CTZN L4 5~200 ng #3 TV 0.5~20 ng "3 &2 &AL, o, Vh3-
BCs L TINDCSA-BCe & L TENEN 20 ng KX 2 ng & H T 5 E A O ERIER
FIRA MR 2 T 5,

B & =3

Fh i IATEREL10 g 2 0.01 g DT ETEY . O A FLEE L. 300 mL ©
e =7 J 232 At IREPERERR 1 mL L OVK 20 mL iz, 30 43 fH i
%, HIZK—7%r=FrVU/ (1+41) 80 mL Zh1x. 30 ARV B CHIHT %,
HhH# 2 100 mL O $peim O AE I AFL, 1,500xg T 10 srfEliE D arBE L. R
PR 2 AR A T~ 2 BUBHAIR & 95,

KSR BUBHEAWE 10 mL & 100 mL o> HoeiE O L B IS EMEIC A KL, HEER

(27+170) 20 mL #MX 25, ZOFRFm&FEHR L, 95 °C OMIR T 1 KR mE L 72
wHmT 5, Zivak 1,500xg T 10 SrfEi OBt L. R AIE 2 WK S Bl g
LREHRR & T 5,

oyl REHA 3mL 2 & L UoiEb) U 7 AR (10 wivd) 20 mL %
AT 100 mL D4R A WCIEfEICINZ, BICY=F Lo —F /L 20 mL Z
A, 5MIRVIEE-H#ET S, KE (F/E) % 100 mL O5r ik} BIZ A,
vzFrz—7)E (LE) 2 100 mL ORI T 7 A3 ARD, ikl A
YT —T)L20mL THHF L, WK Z 5 B IZNZ., 5 oMk EE
FREET S, KEERT, PFAT—FABELEORTIET T AT bYE,
40 °C LLF ORI TIZEAERET 5 F CTRIEREM L, ER T AL ESTYVZT
NT—T ) EENISE D, 0.1 VBT EBIRIK— A %/ —/L (4+41) 5 mL 1% T
BEWEEN L, 7 DI 23 ENATR &5,

T RNEES XTI YN I FAI = AT A (Lg) FSEAK
—/L 10 mL } 08 0.1 vVIVO% S BRVATR 10 mL TIER T 5, REHREZ I =17 A
[Z I, KE DT TAFIO EIGICET 5 £ T S5, BEHARD A>T\
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I T T A% 0.1 VNN RIS — A % /7 —/b (4+41) 5 mL T L, k%
R=A T AT SE S, 10mL ORBREEZ I =D T LD FICEE,
0.1 VWU FERIRIR— A X /—/ (1+41) 10mL 2 X =H T LIZMATY B 3K )
DCSA ZIEH &®, BHIKRAZ Y W v ARNOERICAWD 200K n~ 75 7
H T DB BSHFHC L 2MEICHT 2RBHAKR E 75, TICZ OFEHER D
— A 0.1 VIV XRIRIE — A #Z / —/b (1+1) TIEMEIC 10 {247 L. DCSA OE
BICAWS DK v~ N7 T 7% 05 ARVERSHFICE DHEICHET S
AREHEIR & T 5,

Wik a~ W7o 78207 MRVEESHFHZ L AHE S aUBHATR K OV IR 2t
TERRRIR G IEMERRS 5 UL 2k a~ N 77 72 07 ZMVERSHIRHTEA L,
BIRSREZ a~ N7 T L EGD,

WESME Bl
(k7 v~ ~ 7 Z 7¥)

7 7 L 72 Rx TV AT T A (R 21 mm, &
& 150 mm, KifE 5pum) *6
A e W7+ 0.1 VIVOEEEE « 5 mmol/L FEEE T = MR — T

T h=rVU/L (19+1) GminftE) — 2min —
(7+3) (8 min f£¥F) — 2min — (1+4) (5 min

RFF)

i # : 0.2 mL/min

A7 A KR o 40°C

(% T KDV BT RHET)

T H 5 U EmAE BT R

A4 4 v fb E:zvrZ bheRATL—AFA4b (ESI) ¥ (AL A4
E—F)

A4 F v PR B 150°C

T I N_— g A A N, (800 L/h, 400 °C)
* v 27 U —FJE:06kV

2 — v A :N; (50L/h)

o — v @ OJE:TEROLEBD

=Y ¥ g v A:Ar (0.4Pa)
aYvarzRxX—: FEROLED

T =X — A F v FTEROEEY



at

x BWEOWESRME

FYH—F— TR T "I a— SYISEN

TE R S E A F EEH R oA TRLF—
(m/z) (m/z) (m/z) (V) (eV)
S5 A 219 175 — 20 o
— 145 20 10
DrnBe 225 181 — 20 6
DCSA 205 161 — 26 12
— 125 26 20
DCSA-2C, 211 167 — 26 12

W BLNRIRKISHRIS 0~ F 7T AbUB L8, DCSA, VY
/3-1C, ] U DCSA-C 0 U — 7 i 25k o> CIBEMERIC X 0 MR & 1R L. 3
B o oA v N B JRUY DCSA Ba R ot WARIC L VR EHR O YA v
(DCSA J U DCSA f & k% &ite, ) MAE ST 5.

RAEtFHD YA 3 (DCSA R UNDCSA 18 E% &ip, ) B (mglkg) =A+1.07

x B

A RREBDGROIZABF O T U RORE (mglkg)
B : MEMNDRDI-FHEH D DCSA DIEEE (mg/kg)

1 ARETIE, REFIICCh o YT e AT IV, VO ARYAFALT
SV, VA RB Y T AR AT R T AEREEN TS EA
WZiE, RPN BEIZEEND, £, BB O DCSA faA IRITmk
RSN T, DCSA L DA ELELTERESND,

2 BERNFEGE L CRATDYH SR ONDCSA 1X, P8 23 (BR-13Ce)
K OYDCSA (BR-13Cq) XIXZbH ERIFEDH D

3 ZOMEICLLEEHAO ERIZ, BET O Y N KD DCSA DR &
L T4 20 mg/kg ThH 5,

4 PiEIX 1 mL/min BRE L 325, LEIZS U TR ~=FR—V REHEHT 5,

5 MegaBond Elut C18 (Agilent Technologies . 7% 40 um, U % — —5K &
6mL) XTI ERIEDL D

6 InertsilPh (P—= ¥ A =28 XZER%EDOEH O

7 Xevo TQD (Waters ) (2 L 5 5441
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(BE) GIEAN) T —a»
* WINEI =R R UYL A i

; . s ; IR - WAL R ok UK
VAN N K
ﬁ%ﬂﬂﬁkﬂ% ﬁ*’#’@*i*ﬁ (mg/kg) #3!53@ L/ (%) RSDr (%)
KE 1 3 100 39
10 3 97.1 0.9
KE NEJERA) 1 3 98.4 2.1
Sh 10 3 94.7 1.4
KEMNT 1 3 95.0 0.9
10 3 95.7 5.2
T A R —H—HL 1 3 88.3 2.5
R E M3 10 3 98.8 0.4
KE 1 3 101 7.6
10 3 88.0 1.5
KE NEJE~A) 1 3 86.5 4.2
10 3 91.9 1.3
DCSA —
KE WM 1 3 98.7 6.7
10 3 93.4 31
TR R—F— 4L 1 3 86.2 4.0
R T 10 3 91.1 2.1
- JLFE R
YN = s AR R BN FONEDRE  sedEURE SRR
534 Ak oo FH IR BEH  BER  (mgkg) (%) RSD, (%) RSDx (%) HorRat
CHUN K 8 1 1 100 8.2 13 0.80
KT GREVE =) 9 0 5 103 3.1 6.8 0.54
KEH»T 9 0 10 98.2 45 5.1 0.45
DCSA ENGD 9 0 5 101 5.6 8.6 0.68
KE GEEE~A) 9 0 10 100 47 7.4 0.65
PNGRIIPAE 9 0 1 103 7.9 11 0.66
- Ee TR (E—BREIC L 56ER) B 4 1 mg/kg
R TR (E—3EBR=EIC L H6ER) B 4% 0.3 mg/kg
(%) 7ua~ T L)
T
17 ~L i DCSA
& .
#m | o !
H % ' {
.,
the || fhn i
ﬁ | ﬁ |
0 [ o I\
'||||:| — e e B - I..I_!E | — e —
g 10 1 12 13 8 10 11 12 13

{R3505R8, %5 {33058, 45
BHER (V3L LT 0.05 ng, DCSA & L T 0.005 ng7EA)
DYAI LTI LA

95 Y/ uv Ay b

95.1 TY XL A MU EOMDRIEDWRIK v~ N7 T 78T DRVEEGHTE
(2 & 2 [RIRES3 AT A
31212k 5,
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96 I/ BERALTF AT
96.1 NUANLT R RAFNEDMDBEOWEK v~ s 7T 75T ZRE B
FHZ K 2 R AT 5
¥ 333k D,

97 vrZuikRy S AFI
97.1 BT AT v~ N7 T 7EESHFHT LD —F ok
I3 LI KD,

98 v/r/nus v
98.1 EdEEpHAIrZu~ NIT TEBESIEHCL L —FoWE
HI3E LK B,

08.2 AMEFRRANOEET I FREEDOH A7 u~ 7T 712X 5 ZRFESITE
H2HiI3ICk D,

983 7o /7u—), TLVAY v, JurryardZyrh, /a3 0ok A My o0
—IVDH AT a~ ~7 T 72K DREHIDHTE
28612k D,

99 TV uNRA (PZaNRAKRRNFTLR)
99.1 HAZ v~ JT 7EENHRHED 2
A HECHH

1) V7 LR A EYER 7 m ViR A [C4H7ClL,04P) 25 mg % 0.01 mg DHTE
TEYD, ZoHEETE L, 50 ML DBEELET 7 A2 IZ AN, T M2
THEML, FICERETTE 22 TY 7 a R 2 EEFRE RN 5,
(ZDEImMLIZYZ7 LR Z205mg 2 E5H7T 5, )
ERICEE LT, EEFRKO %27 F o CEMICHRL, 1mL Fic¥ e
JWIRA L L TO001~2ug B AT 2BA DY 7 v Vil ZRE MR 2 83 2

2) U UIBRREIR Ui KFF M)LK 78 g (7.75~7.84 g) %K
500 mL {2 L7k 230 mL (2 U U EBKFE —F FU DA 12 K 179 g
(17.85~17.94 g) %7K 500 mL \Z¥EM L= = M 4. 2 mol/L KE{tF U o A
WK T pH 7.2 IS 5,

3) VAT A RS -2 AT A R — /K Fn¥) 4.0g (3.95~4.049) % /K 50
mL (2L, 2mol/L KEE{bF R U 7 A¥EHE T pH 7.0 IZFREE T 5,

B = =3

h H INTEEE 10 g 2 0.01 g DHTETEY . TOEME A& L. 200 mL &
Btadtte =M 7 7 222 A, Imol/L #fg 15 mL 21z 15 ofEEE T 5, 7k
k% 50 mL (REAXEIX 150 mL) ANz, 30 4 fElE 0 ¥ CThitti3 %, 100 mL &
e E 7 7 A3 (HHEIX 200 ML OoBEe& 7 7 A a) 27 7 F—F}DF
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ICE X, i E A 5 B) TWSIAMLE, KO=A7 T A a KUYk S
ZNAR T & k2 30mL THeE L., [FRRICRSI AT 5, BICHARET 7220
TMETTE M EMNZ D, EA LR 20 mL (R2408 X 4 mL) % 100 mL
DIRTIET T AT IEFEIZALL 40 °C LU T DO/KIE T 2 mL LUF £ THUERE L.
17 HALER LS 5 REHARIR & T 5,

T LR RBHATR A S A Y T A (20 mLARER) Tl AN,
RENEIRDO AN > T2 d 7 7 A3 &K 5mL THiF L, iRz D7 512z,
10 iyl E T 5, 200 ML ORTIT7 T A% H 7 5O FIZES, LohTET
T ATz ~FH o 10mL $OTIEWES L, ik ZNER S 7 HTNA ., K238
TAKID EHICET A2 ETHFL, P27 ARAROF L REEHSE5, ~F
P80 mL & H T AIMA TRBRICE- S8, BHKR %A 40 °C LR OKIR T 40
mL BL T TIRUEREME L. 27 /LR 2 ~OEWIC - 2R EHATKR & T 5,

U a VR A~OER  FEHAR Z 200 mL D43 HETRF A IS AL, AREREIR D A
STWERTIET 7 A2 %) ER 30 mL CHed L., WikE 2iknF A I
Mz %, YATA K 4mL K OMELF FY DA 59 (45~5.49) %4k A
Iz, 5 SEIRVIEECH L FE2 Y7 n bR A CEHBmT 5, KEg (TE) %
200 mL O3k =F BIZ A L, ~FH ok (BJE) Z2200mL D=/A7 7 A=l A
b, DR BIZA~FY 2 40mL 2Nz, 5 MRV IEE-mEE L, KEE
BT, A" rErko=fa7 7 2ailadby¥s, —AT7 I AamBEST NI U
L (MEK) EEEMA~FY U @ERAK L%, 200 ML ORTHT 7 A 2llh
f# (5 fi B) TAlMT D, KO=AT7 T AL EO~FY L THREL, HiKkE
HDOHAMEBL TCAREEDLED, TR —V2F L 7Y a—)L (49+1)
05 mL Z/MZ, 40°CLLTOABTImMLUTE CHEEKEL, BET AL E-
THETAHES, ~FH o —VxFLro—F 0 (17+43) 5mL &1z, 7T L8
TS 23 RHATR & T 5,

BTLMEN YA I =T L (690mg) O EAFY L —VTF LT —T
Jb (1743) 5 mL TYHET 5, EHARZ B 7 M AL, K2 TR TAAID Ei
ICETHETHRHET? &85, MEBHABRDO A TWERTIE T T 2 az %4
— V= F = —7/L (1743) 5 mL 2T 3 [P L, BRENER D 7 A2 2,
RIS S E 5, 50mMLOARTIBR T I A a2 T LD FICEE, ~FHho—7
T hy (19+41) 20mML 2 H T AIMAZTY 7 B VR AZBRH S5,

WHIKIC T b —Yx2F L7 ) a—0 (49+1) 0.5 mL /1%, 40 °C LR
DK T 1mL LU £ CTHIEEME L7k, BRI A& %> THET 555,

T M2 mL ZIEMRECNZ TEREDEZEN L, TA7Za~ 77 7 E&SHT
FHZ X 2 MEICHT 2R EHRK & T 5,

A~ N7 7 7EEGIFHCEHME HEHER K NE T 7 LR A EAERR
H1luL WA 7w~ 7T TEHEESHFHIEAL, EBRAA U7 n~ F 7
T LESD,
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At

E 1

WESL B
(Ao~ k7 F 7E)
Vil v I

v U v —F R

A o)

~~

NN

il
P
=

VR —T o — AR E
j—
Fovoe & E

3

il

i v
R (A
: 280 °C
YO RO
: 70 eV
=4 — A4 F

BFoONTERAAVRH 78~ N7 L0006 E— 27 mEXIIE S &K
D THREMEIER L, BEFOY 7oA R (FLVREY 7 BV RRAZER LT
bDOEGL, ) OBRXEMT 5,
RIETIE, RBHROF LV REY 7 m VR R TEH L,

WA HER Sy BTV =BT A BT ==/b—
B5UAF LAY LT ==L axY ApFhE
A8, N 0.25mm, K& 30m, fEE 0.25 um) 8

: He (1.0 mL/min)
FV = S S/ NS -3
Ao | AN R
/B VN i N R

27U v hLA (60s)

250 °C

60 °C (1 min f&ff) — H-i& 15 °C/min— 280 °C (5
min {&+f)

VU B AR S A R
BrA A A (ED &

230 °C

TEfA A4 miz 185, HERRA 4> mlz 109

e DY 7 m LR

A EDiRFnE LTERET D,
2 BRI L7RRETIT 5,
3 RTFCE VD, AR5,
4 Chem Elut (Agilent Technologies ) (X Z L L RIZ%EDH D
5 U7 BARAER LTV OT, EHRA ALK THE S

5Tk,

6 Sep-Pak Plus Silica Cartridge (Waters ) (23 4 72 F & D U H— 3 — & fl

L7ebDXiT I & R

DH D

7 WL 2~3 mL/min &9 5, LEIZS L TG~ =R —L REFEHT 5,
8 TRACE TR-5MS (Thermo Scientific #l) XXt L RZED L D
9 GCMS-QP2010 (SEHRERTHRY) 12 X 25 W& SR
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(BE) GIEAN) T —a»
* WINEI =R R UYL A i

N . e y wWingE .. O UK E
TR 5> 4 SR O HOE fﬁﬁg i L ﬁ%aﬁé iﬁﬂﬁ;
DIV 1 6 7 7 R BC A R B 0.04 3 85.4 11
0.2 3 99.1 43
WA A E AL A Lk 0.04 3 102 16
0.2 3 94.1 2.5
EHobAZL 0.04 3 93.4 11
0.2 3 96.7 17
NI a—F~A 1 3 73.2 2.3
10 3 84.1 1.1
FrR % 3 £ T Bl A fie et 0.04 3 83.6 12
0.2 3 73.5 3.2
WA 4R F H BL A Lk 0.04 3 93.2 12
0.2 3 86.7 3.2
EobAZL 0.04 3 87.9 14
0.2 3 75.7 3.4
NI a—F~A 1 3 77.2 6.7
10 3 76.3 2.8
- L[] FABR

ARk AR WSHNIEEE FNEINER s Uk SRS

2 S woHE » HorRat
ok BROME gox men (mg/kg) (%)  RSD, (%) RSDg (%) orma
FL R E3H5ZL 9 1 0.2 9.7 43 12 0.54
TATIAT 7 9 1 10 83.1 41 12 0.96

- EE TR (HE—E BR=EIC X 2R Bk Y7 R A L LT 0.02 mglkg
R TIR (H—RBR=EIC X DR HEP AR E LT 0.007
mg/kg
(%) Zu~ 7T L4
A B

| |

SR
=98

=]
=]

|
ity oo o htnciteo ol bt b w‘“’--d — AT AT
6 7 8 9 10 6 7 8 9 10
R 7 B

BERRUAMBARODIOT LTS L
A ERERE (P27 mLARZ L LT 100 ng/mL)
B : WwINEE (BEEE R AfFEHZ Y 7 mbR A & LT 0.2 mg/kg fH X4 &EIRAN)

992 AV U REEOT A7~ 87T 712Xk DREIDNE (FD 1)
o412 KB,

993 ARV L REIEOHT A/ u~ 7T 712 L B5RMSHTE (F02)
H2HEI 512X D,



100 7 Uv k
100.1 Y7 Uy hRONNTa— ORIk e~ N7 77 4% 07 DRVEESITFHIIC K

%

FLEEARIRES
AR IRV Al I

1002 Wik o~ K7 T 74k

1)

2)

fH

7

A HEOCHH

T Ty MEAEFIR Y27 U b [Ci2H12N2Brz) 20 mg % 0.01 mg O#7E T
B, TOREETE L, 100 ML OB a2 E 7 7 XA 2T A, HEE (0.01 mol/L)
ZMZTHWML, BICHESE CHEE (0.01 mol/lL) 2Nz TY 7 Uy MEAEFK
TS (Zo@mKimLIZ, P27V v bELTO02mgE2EaHT 5, ) o

B A A v Mk R (NatZ!) SREETERS A A A HastAE™ ¢+ 100 g (99.5~100.4
9) ZE-T, 500 ML =/ ~7 7 A= |Z A, /K300 mL i1z CTHrIiEE, k
B EETDH, EEBEDOPpHIN6.8~72(272 5 F T OBRIEZEY K L 7%,
A 300 mL ZMZCT—HKEFET D, RICZOMIBIZKERILT Y U AEK (2
mol/L) 200 mL Z#/M 2 T ERYE, EEAREZHETH, EEAWEO pH 28 12 DL E
72D EF T OBELMHEVIR L%, KT N U U ALK (2 mol/L) 200 mL
EIMZCT—/EET 5, WICZOMIRIZK 300 mL 21z THEE, EERR
EEETDH, EEREDO pH Y 6.8~721272 5 F TZORIEEMEY IR L=, 7K 300
mL Z 0z CTRFUZLRAFET D,

B & =3
o bkl 109 % 001 g DHTE CTEDY . TOEMAFEE L. 500 mL O
YT T AT AR, BRER (142) 90mL., B 3~4 ki OV ) = il 2~3 i
ZMZ., BIRmARS 2B L, 5 RFRIFE-C/m T L Tt 3 %,

500 mL O & — A —%7 7+ —iR}tOTFIC@EE, iRz V7 A A K2 ¢
Bl AL, DRI T T A2 RO S ZNERK 50 mL CTHE L, RIS
AT D, BIZZDOAWITKZMA TR 200 mL & L, £0 pH Z/KE{EF U
U LUK (12 mol/L) T 8.9~9.1 I[ZF#%E T %5, 500 ML D =7 F R a7 7 F—
o FICEE, ARE T T ABHEARKRE2 TRFIAB L, o —h—KQA
MANER A BEOKTHE L, FERICERSIAE L, AIRE DT DB 2308
Wi E T 25,

T LAVER B A AR (Nat ) 27 7 A% (NE2 15 mm) 12 6cm D&
SETWLIAA, K20 mL 22 THREA R TAFID Limh b 3 mm OF S 278
HETHHSE, 77 25T 5,

REHRIRZ 1 7 DA, REHARDO A > TWe =7 7 2 a /b BEOKTH
WL, BeilzaE 7 22 x2, WENAFTRTAFD ESGns 3 mm OFE S IZET L F
THH S TS558, K100 mL 24 7 M2z, FFICHRH S, 77 22 %kET
%, LAFREBEIC, HE2 (2 mol/L) 50 mL. 7K 100 mL, (b7 =2 LiEik (5
w/iv%) 50 mL 2 UVK 100 mL Z AR 7 7 HMZINZ, 7 D& EET 5,

100 ML OE&ET T A% 7 5O TIZEES, Bk =7 LE#K (5 mol/L)
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YA
2

1

At

50mML &N T AIMATY 7 Uy hEBEHSELTS, BICEET T AaOERE
THALT v E=v AEK (5mol/L) iz, #bicfd 23EHAK &35,
Jefk BUBHANL 5 mL A 100 mL O 43K IR I IEREIC AL, KEE(LT Y U A
# (12mol/L) 25mL X7 = V> 7 b A Y v L% (1wiv%) 1mL 2z T
BIRVIEE S, 7ruk/bA 20 mL 2505 Z, 5 5L <EY
RBELHEHEL, Z7oekrsE (TH) 2=A7 7 A3l Ahd, KEKIZY
guAR/LA20mLEZ A, FERICEIEL, Zaakva@aleo=M77 23l
Hbtsd, ZovRVAEEEEOMEST MY A (K THAKL, 100 mL
DT T7 T AICAMK (5 A) THBLE%, ZO=A7T7AaRVOA K%
BV EDO 7 aa RV ATHEFL, LOAMEBEL TAREEGDLEDL, A%
40 °C LA N ORI TIZ & A CHLlE T 2 £ TRUERM L7cth, EF T A% k> T
&3 2,

K=T7EFr=FrU (9+1) 2 mL Z EFEICMZ TEREDZEN L, AT T
T4 NE— (LR 05 um LLF) TAMBL, ik e~ 777 40—t 5
BHER &35,

RFFIZY 7 Uy MERFK 1mL X OMEL T =7 A% (5mol/L) 5mL %
100 mL O 43I IZIEREIZ ALV, BUBHAIK & Rl — &k Tt 3 5%,

K=7%€ F=hrU/L (9+1) 2 mL Z EFEICMZX CTERBMEZEN L, AT T
T4 — (LB 0S5 um L) TAIEBL, HIZAK—T& h=hFVU /L (9+1) TIE
MEWCAIR L, 1mLHicy 7 Uy h& LT0.01~05 ng MY EE2EH T HE D
Wk & T 5,

Krm~ 777 40— HBHRRE OBIEERS 20 uL kK7 v~ v 75 7
WZHEAL, 7a~ N7 85155,
WESME fl
B &R EeRmEs (B E 368 nm, HEIE K ¢ 430 nm)
i/ AT ET NI U BV T A (NEE 4.6 mm, £
X 250 mm, RifE 5um) 4
wWoOBE W AK—7TER=FUL (9+1)
i # : 1.0 mL/min
717 AFEIRE ¢ 40 °C
B Bon-ru~s NI b E—JHEEARO THREREZER L, &
Bihor s oy NEEFEHT S,
& 1 AG 50W-X8 H' (Kifk 200~100 A v =) (Bio-Rad Laboratories )
FIERFEDLD
2 GF/A (Whatman ) X2 EFRFEDOH D
VeV e O i 4 E 10 mL/min, A HFFOFEIZ 10 mL/Ah &35,
4 Symmetry Cis (Waters ) XX Z N ERIEDOH D

i~ B



(2E) GHEN) T —va v
 IIMEN R K OVl UK FE
AN

EMEI SR MR UK

PR OMR (mgkg) Y () RSD, (%)
R il 7 T & B 0.05 3 87.1 139
0.1 3 98.4 7.9
02 3 76.4 13.0
AR E B A AR 0.05 3 104.3 4.3
0.1 3 83.9 9.9
0.2 3 79.8 7.0
Z—H T 0.05 3 84.7 56
0.1 3 916 1038
02 3 727 55
- JLEEER

Aok AR PNPEE WMENE  seeE Uk SRR

B O FEA BEH BREH  (mgkg) (%) RSD, (%) RSDs (%) HorRat
RS EE R A R 7 0 0.1 86.8 3.8 7.9 0.36
- EETR (H—R BR=EICX5EER Bl A& fREFAH 0.03 mg/kg., HZAREL A

0.05 mg/kg
(3%) Zu~ 77 L0

20 o i

o
be————
0 10
{R3305R0 7 55
BAmEH (R—=4UJ95RI2P9 Ty bELTO0.1 mgkg HE=EFHM)
nyav+II5 A

101 Yak—i
1011 Yak—nV kR ) TZAVTVOHATa~ 7T 712X 5 RS HTE
H3Ei 281k %,

102 U7 (AT ROBwET)
102.1 WEIEZ o~ b+ 27T 712 & % ohriET
G A& - Bl ARk
A HEOHHE
1) YATA Y —EDTAIR  L-v AT A Vs —/KkFn#) 50.09 (49.95~50.04 g)
FORTF LT 2 ERRE KE S N U T A KkFid 50.0 g (49.95~50.04 @)
(/K% 800mL Az, AKEE(ET RN U o AWK (12mol/L) 70 mL Z & TH&EHD L.
FZKERIET b U 7 AR (12 mol/L) T pH % 9.6 IZFH#ET 5,
2) VR TR Y37 [(C4HeZNN2Ss)a) 20 mg % 0.01 mg DHTE TEY |
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ZOEETE L, 100 mL OBEEET T Al A, VAT A —EDTA &
ZMZTHMAL, FICERE T AT A > —EDTA ik % I 2 THEEYER K 2 A4
D (AR 2, 2O ImLIZ, X7 & LT02mga a6 T 5, )

3) ~ P EYE ~ BT [(CsHeMNN,S4)x(Zn)y) 20 mg % 0.01 mg OHiE T
®mD, TOHEAFTE L, 100 ML DBARET 7 AT AN, VAT AV —
EDTA &&= M CTEMN L, FIHERE TU AT A > —EDTA K& I 2 THEEHERK
TS (FEHARFCHRT S, ZoimLix, v~ EB7&L7T02mgx=5H
T2, ) o

4) WEKFET N T TFAT CE=U LK RBKET NI TTFAT EZY
21409 (13.95~14.04g) #/KIZIENLTL00mL &3 %,

5) I AL AF LRI ZaaR/L 750 mL, ~FH 2 250 mL ONE vk A F
N3mL ZRAET 5,

B & =3

h H IHTEEE 10 g 2 0.01 g OHTETREY . TOEEZTEH L, 300 mL &
DR AN, VAT A —EDTA#R 80 mL KUY 7w *x #2240 mL Z 0
Z. 30 IR VIBE CTHIH T 5, MR Z 350 mL o i DL 12 A,
1,500xg T 5 srfliE LBl . AKfE (fE) 40mL % 100 mL @ & — 7 —I|ZIEfEIC
AL, ATF AT 23EHEIR & T 5,

AF AL REHATRICHREEKFET N7 7 F AT =T LIRS mL 2%, pH
ZHE (2mol/L) T 7.5~7.8 IZFHE L7, 100 mL O KR FIZ AN D, #EHA
WDOAN> TV B —H — %K THYE L CHRIRE SR EbE S, 205N
SHza b AT AR 20 mL 202, 3 MM LSRRV IBE, VX7 KR~ 8
THEAFNMMELTCEF LU ERRAF I F A =N A— F B A S - %EE L.
T (FVIRICHBE L 7-584y) % 100 mL o3tk b E I A%, 3 Uik A
FVRIK 20 ML & S D3RI IS 2, BRONICIR VB - %HE L, FTEEE
OIHAETE DL E TN Z 5, FIZFEBEOBRIEZITV., FE% 1,500xg T 5 4y M
ODoBET 5, KE (B 2T, TEAHEEOMET NY v A (oK) CTHK
L. EHHIZ200 ML ORTET 7 A2 H T ABHEAK T2 THBT 5, oozl
REE R OVARRENAR 7 v v kL A CHIEIEE L, iRz 0 A% L TAIK
EDED, AIRIZ -V AT A VR — KT 0.1g Z# N, 40°C LLFOK
WK LmL £ CIRUERME L%, EFR T ALK THET 5,

TER=FUL5mL ZEMICINZ TEREMEZEN L, 7 20T 23
BHAK &+ 5,

[FIRFIZ O R 7R ERIR X3~ B 7R E R 1 mL % 100 mL @ &' — 7 — |2 IEfif
AL, VAT A —EDTAWR 40 mL 2N % 7-1%. REHAROSE &[RRI HfE
T5, TER=NUL20mL % EFEICIN A TR ZEN L, AV T T 7 40
Z— (FJL£% 05 um BAF) TABT L, ARO—#% 7 & b= b U L TEMIZA
WL, 1mL ey x 7 I~ ¥ 7L LT 01~2 ug Y BEEZEAHT D E DK
wrma~ 7o 7 0= DR Z RS 5,

717 HAVER BT AV S I =T L (1,710mg) "2E T h=hKVU /L 10mL T



/S g RSN

50mL ORI T I AL I=ATLOFICESES, REHAK 3IML 2I=h7
DZIERIZAIL, =TT L ERAATFAIT AT — A — N e &, BTk
F=FU20mL %% 7 LMz CRARICIH S 2, HKRIC - AT A4
FRtE— KT 0.0 g N %, 40 °C LA OKIE TIE & A ERE[ET 5 £ CRUE RN
L7cth, BRI A& Eo THET D,

TE =MV 3mL ZEMICINZ TEBMEZEN L, AT T T 4NV —
(fLZ2 0.5 um BAF) TAML, Wik v~ N7 77 ¢ —12fie3 23 0RHEK & &
Do

Wikr7a~ 777 0—  RABHEER LK OSIRGIEERS 20 yL 2 ikik 7 v~ N7

T7WHEAL, /a~ NI AEED,

HERM Bl

oo & BN E R A (AERE - 272 nm)
BT A FITETINT I Y AT A (N Amm, kS
250 mm, RifE 5um) 4
WOBE W AK=TEF=KrU (3+2)
i i : 1.0 mL/min
" fBonims/e~ NI ANLE = E S NTEHEE RO TREREZ(E

L, BEfFO R T EBEIIY BT BERNT S,

H 1 ARETEH, REFOCEX TR~ BT It F LU BERAF LY
FHI—NA— NIE#BIN, PRT7TELTOEEX I~ BT LELTOAE
BLELTERIND,

Fo. RETIE, BEHHIZ R T [(CiHeMNNS)) BEFEN TV 5
BT, ~ R TN F LU ERRAF A F =R A — MNIEHB S, R’
BHHOYRT7ENI~ BT BICEEND ATREERD D,

2 GA-100 CR{FEEME) I ERFOHD

3 Sep-Pak Plus Alumina N Plus Long Cartridge (Waters ) XX Z L & [R%D

Ho
4  Wakosil-II 5C18 HG (& 1+ 7 A /L AFEHIZESRD) iZ ot R%ED L0
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(B%E) GIEN) T —va v
- AINIEI =R K UYL A i

. N - ; WINRE . WINENY R Rk UK
WRINRL S5 44 Ao FlE%E (mgkg) R L (%) RSD, (%)
S %8 F R A A 0.1 3 78.6 5.8
0.5 3 85.3 1.2
2 3 94.0 0.3
2= i & £ ) 0.1 3 75.9 6.0
0.5 3 84.0 6.8
2 3 87.2 5.3
E9bAZ L 0.1 3 81.4 6.2
0.5 3 87.6 5.6
2 3 86.2 1.2
e 5 H Bl A fid Bk 0.1 3 83.5 8.7
0.5 3 84.2 0.6
2 3 815 2.2
2 L A flsk 0.1 3 85.0 10
0.5 3 775 2.1
2 3 96.1 2.1
EHBAHZ L 0.1 3 81.2 1
0.5 3 84.7 15
2 3 96.5 4.6

- F[R R

Gk EHR ONINEBE BMENLER  srmeUe SEEBURE

B4 et O FEIE BEH BEH (mgkg) %) RSD, (%) RSDy (%) HorRat
3T FEIR AL A ek 6 0 1 82.6 7.1 11 0.70
<~ ¥ 7 FERAEAEE 6 0 1 81.7 7.1 11 0.70
- B MR (HE—-RBREICL DR B 0.05 mg/kg
(%) ZJu~ 7T L6

i 4

H

= |

iﬂ i 110_ ZID
{F4305 M8

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

103 /777

103.1 A I 7maFY R, IraFr=r, V2777 0K0TFT A MY LADHK
Koy~ 777807 AREESHTENT L 2 RIFESHTIE
I 172X B,

104 >om b Vv

1041 BIOHF A va~ 7T 7EESIEHTL D —F oM
31X A,
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1042 YL RuoAf RREEKOT A7 a~x 7T 71285 %05 HTE
2212k B,

105 > akRy T TFI)L

1051 3B Ry FTFARORR 7Lt — DKk a~ 757 %2 057 ARG
BOHTEHC X B R Hrik
i G DH - i 8 IR AR R
#3291k B,

1052 B Ry FTFAROR 7= DOH R o~ 7T 7EESEHC
& D[RR AT A
(i FH PH : fgdo B R OBIK)
33012k B,

106 ¥7x=FIF
106.1 B DOH A 7 vu~ 7T 7EEOIEHTL D —FoiriE
FI3H LIk A,

107 7=/ a)rJy—)
107.1 BT A 7 u~ 7T 7EEOIEHTL D —FoiriE
I3l A,

108 > 7/ kY v
108.1 B L Ao RREIKOH Ao~ 7T 712 %52 HE
221 A,

109 Y7 AR Xy
109.1 k7 v~ b7 T 7k
A HEOHHE
1) TN o o AEARER U7 N_ X1 (CuHeCIF2N,0,) 20 mg % 0.01
mg DHIETEY, TOHKMEEZTHEL, 100 mL 0BT T 22l A, 7Tk b=
FUALEMZTENL, FIERETTE =M ALZMZTY IR A0
EYERGZRANT S (o 1mLiL, P7A4_0xnr e LT02mgaaad
Do ) o
EAICEE L T, BEEFIEO—HE2K—7% b= U/ (1+1) TEMIZHRL,
ImL I IR At LT002~2ug 2B THEEDY TR An v
PR 2 T %,
2) A~ TR T A BT A~ 7 x>0 5 (Khife 149~250 pm (100~60
A v =) ) 1% 130 °C T 16 BifElaatid 5,
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214

[—] =

B T =

o itk 5~10g 2 BT At TRY . ZoHEE ek L, 200 mL
DK =AT7 T A AN, K 15mL 2 CE L, 30 oMEFER, HicT &
F=hU/L80 mLZMZ, 30 EYERE T 5, 500 mL O TE7 7 A
ax7 7 F—wIOTICES, ftEE A 5 B) TWEIAE LK, KD
ST ITAAROESEIAR T =K U L 50mL THEF L, RERICWS] A5
%, A% 40 °C LLF DK THK 16 mL £ CHUERM L., Bk hY 7A 5
(45~5.49) MMz, BT L0HE T2 ENAR E T 5,

BT LB REHERIRAE SIS Y T T s (20 mLARFEA) T2 AL,

53 MEET %, 300mMLORTHT I A% H T LD FITEE, AEHAKD A -
TV B 7 T A ame~d o —FgTF /v (1+41) 10 mL 5T 3 [E5H L,
PRI & NER 71 T DTN R o WRE DT CTAH O EMICET S ETHR T LTY 70
N xXarERHEE 5, BTy —FBTF L (1+41) 90 mL &7 7 Al
A2 TRBRICEEH S, EHIE A 40 °C LT 0K TIE & A LHz[E 3 2 % TRUE
Wi LTt BEIAE LS THET 5,

vrmaa~dHhr =7k by (743) 10 mL # EfEICINX THEEMZEN» L, A
YT 4 g — (L 05 um LUT) TAmL, H 7 L 11 IR 5 a0k
BWRET D,

BT LHLER RENAR 5.0 mL 27 Vi a~ b7 T ZIZHEAL, V7R

YA P T DS A 100mL DT T T A 3T EL, 40 °C LA Ok
TIEE A CHET D F CREIRM L%, ER8 T A %% THlET 5,
XY =T M (941) 5mL 2 TEREMERN L, BT L0 1 IZ
3 2 BRI & 5,
TNREIa~ NI T 7 40— i
T A AFLUVE AR URESE ST A (N 20 mm,
£ & 300 mm, RifE 15 um)
H—=RAT L AF LU PR U HEAR S 7 4 (A 20 mm,
£ & 100 mm, RifE 15 pum)

I A= RN N A A NV G L))
b ;5 mL/min
4y B 4y 65~80 mL
75 LAHLER || TAME~ 7 310 g (95~105 ¢) KOWIEET b U A (fE

K) 29 (18~229) #ZNTAFHF MBI ETH 7 LE (P 15mm) (2
NEAHE LiAA, MRS TAAID Eigas s 3 mm OF SIZET 5 £ Tt S,
N7 LT 5,

RENAR & 71 7 DAL, BEHEIRD N> TW e T 7 T A az~FHh o —
T hr (941) 5mL $OT3MPEHF L. WRZNERD 7 H2NA . WKE I T
AKID ESEn s 3 mm OF SISET L2 E TR SE 5, Hio~xHhr -7k b

(9+1) 30 mL 24 7 Aich ., FERICHH SE 5, 200 mL OATHT7 72 2%
BT LDTFICEE, ~FHFr—T by (4+41) 80mL &4 7 AITMRZTY 7L



NU ARV EENSE D, WA 40 °C LT OKBTIEE A EHET 2 E TR
FER L. BHEH R & THET S,

K=7FFr=hrU/ (1+1) 25 mL ZIEMIZMX THEREY BN L, AT T
YT s — (LB 05 um BUF) TABL, s n~ h 777 4 =T 5
AEHAR LT 5,

ks a~ 777 40— BREHERKOE Y 7Ry X a RN 20 UL &K
hKrm~ b IST77ZEAL, /v NS TLEGD,

ek

B oSSR EE R AR (RIE R - 254 nm)

T A A ITETINT I Y ATV T A (N 46 mm,
& 150 mm, Rifg 3 um) *3

WOt W K—TER=FUL (11+9)

it # : 1.0 mL/min

=]

717 NFEIRE - 40 °C
BHOOfbhira~ b7 A0 E—7 @S TR Z RO TRERZE
L., ABHFOT TR Xu L BEEHT A,
H 1 7r YUY (Floridin ) XX EFRZEDO LD
2 ChemElut (Agilent Technologies #) XX Z &L RIZEDH D
3 Capcell pak C18 UG120 S-3 (Kfx Y —# ) XXzt REDOH D
(&) piEAN) TF—va v
< INHNEN R J OVl U RS B
VSN g

AINIEN R R U RS JEE

AR DR (mgkg) Y (%) RsD, (%)
R B R A BT 0.05 3 937 75
0.25 3 9.7 34
05 3 9.7 538
FIRE AR B 0.05 3 %30 838
0.25 3 89.3 50
05 3 87.7 76
T 7T 7 A 0.05 3 102 68
0.25 3 043 78
05 3 0.7 9.0
- JL[R]) FABR

sep ofig QR TEAR IRIRIE MR s e SERITRL
) TOBREH BREM (mglkg) (%)  RSD, (%) RSDgx (%)
PIRRIE 75 B & i 7 0 05 916 24 6.5 0.36

CERFIR (- RBREIC L SR SEHH 0,02 mg/kg

HorRat
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(%) ru~ 7T LH)

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

BERRUAFMEABOIOT LT T L
A HEERE (D7 LR Xk LT 20ng HEA)
B : INEE (BHE R AR 7 _ Xr b LT 0.5 mg/k Y4 &R
i)

110 ¥ ~FHF o

1101 L7 = T X ARXRRIAAFHF O AT a~ 7T 71285 RS
%
32612k D,

111 >~ X RNY
1111 vrzxoAf RREKOG A7~ b7 T 712525 %H5HTE
Ho2Hi 212k B,

1112 HAZa~ 7T 7k
A HECHH
1) UL AR EE R L A KU Y [CpH1ClNOs] 25 mg % 0.01 mg @
HiETEY, ToKEEEEHL, 50mLOEET 7 A3 AN, 7% 10 mL
EMZCTENL, BITHERET 224- PV ATF AR U ENZ T UL A RY
VIEERR AR TS (Zo@ 1ImLix, LA RY L ELTOSMgESAT
%o ) o
AL T, EEFIRDO % 224-M ) AF AR Z =T hr (4+41)
TIEMEICARL, 1mL Iy ~L A MY LT002~1ug 2 HTHEEDY
UL R Y EER A TR D,
2) A~ TR T A BT A~ 7 x>0 L (hife 149~250 pm (100~60
Awa) ) 1% 130 °C T 16 B #LT+ 5,
B = =3
h H SrEkEl 10~20 g 2 0.01 g DHFE TEY . TOEZFEH L. 200 mL
Ok =7 T AT AFL, K 30mL 2 TEL, 30 oEEFE%,. Tic7k
F=hrUL70 mL ZHN %, 30 MRV IEE CHIHT 5, 200 ML D& &7 T A2
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77RO TICES, ke A (5 B) TWIIAE L%, ko=
7T AAROFESEIERTE h=FrU/L—7K (7+3) 50 mL TyEE L, FERIC
WEl AT 5, BIZRET 7 AaDEMRETTE M=KV L—K (7T+3) Zx.,
R 23 EHEIR & 3 5,

K o BENATK 100 mL 2 H 52 Ui kT B U v AR (5 wivd) 250 mL
F O~F 4 50 mL & Adu7- 500 mL D43k ANz %, 5ikiESF A % 547
B L IRV IBEE-®%#HEL, KE (THE) % 500 mL O#KiRE}F B IZ AL, ~
XHofE (BJE) 2200mMLO=/A7F 23z Ahb, ~FH% 2 50 mL %50kl
FBITA ., BERNICIRVIBELLZHEL, ~FY U ELE0=M7 T 2Aallh
b¥s, ~FVUBEEEOMBT Y vA (JAK) THAKL, 300 mL 79
K77 AR AMTART D, HD=M7 T A a kRARENERDED~F
P THRE L, WREEOAREBBL TAHREEDED, A% 40 °C LLF DK
WCIZE A CREET 2 F CTRUEIRM L 7o, EF2 T A&k THET 5,

W & ~% 2 30 mL T 200 mL ORI L, BicT7E =KUY b—
K (100+1) 30 mL # Nz %, mikiE+F% 5 oML IRVIBEZFHFEL. 7
hrh=hrUE (FTRE) %200 mL ORTIET7 I A2l AnD, 7EF=1FU L
—7K (100+1) 30 mL #ED Mz, BRI E - %EFE L, 7
T Rh=hIWVEBELEDORTIETZ 7 A 2llibE5, 72 M=KV /LE% 40 °C LA
TOKBRTIZE A EHET D E CTRIERM LR, ERTAZ2E - THIET 5,

~FXHPr EmL ZMACEBYEEN L, 7 20T 2 EHAR &1 5,

BT BAVEE AR~/ 374 10 g (9.5~105 g) MOWERET b U A (HEK)
2g (1.8~229) #ZxhZEFn~FTH BT 7 4% (N 15mm) (IZIEK
MUAI, REATE TAAIO B 3 mm OF SIET HETHRBSE, BT
L a il 5,

REHEIE & 7 7 DAL, BB D AN > TWe R T T7 T A3z ~FH > 5
mL $°>T 3 [BEE L, PWRENEKR Y 7 L2, KENFE TAFIO Eimos 3
mm OFICETHETHREPSEDS, ~FHhor—Y=Frm—7/0 (19+1) 100
mL %47 M2z, AR SE 5, 300mL O T T Aa%2HT7 L0 F
IZEE, ~F o —voF o —7/0 (4+1) 150 mL 5 T KA T ~L A
MU ZREHSE D, KA 40 °CULTOKIBTIEE A EH[E T 5 E THIER
MELT-1., BREH AL E-> THET S,

224- b U AF AR Z =T M (4+41) 5 mL ZIEFEICI % THREY A K
ML, HARIZa< 87T 74— T 230BHAK & 35,

HAIa~ NTZ7 4 — AR L O~ A N U RS 1yl & T A
smavw I 7IZHEAL, 7~ NS T LGS,

WE S Bl

i i o o EER AR

7 7 L RMAERY YT ) —H T A B0%NY Tt
BENLAFIL—B0%T AFIRY) vaxHhrra—T g
y7 . N 025 mm, K& 30m, fEE 0.25 um) 2
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v v =R
AALTT T IHA
OB "N

He (1.5 mL/min)

: N2 (60 mL/min)

27U R & (605s)

OB A ;250 °C
717 AR E 0 80°C (2min f&FF) — HRE 20 °C/min—250 °C (18 min
RFF)
oM &% IR B 300 °C
At B fBFoncra~w NIV AN D3RO —T FHI X
XHEREOFZRD THREMREZER L, REPFO LA M) v BEEETT 5,
F 1 7mr U2 (Floridin ) MIZZHER%EDLD

2 Ritx-200 (Restek ) XX TN EFR%EDH D
(B3E) kAN T —va v
R EIN Y NEON SRy yi S
TR

ANIENE S R UK B

R ORR (mgkg)  TEL T (g RSD, (%)
Ji%. %5 R B B A A e 0.1 3 91.7 54
05 3 83.3 18
1 3 87.3 12
AL A4 A E H B A fa ek 0.1 3 95.0 9.2
05 3 84.0 3.1
1 3 9.3 3.0
TATFILT 7 0.1 3 90.0 8.0
05 3 90.0 7.3
1 3 93.0 4.9
- JLFE R
S ; ARt R WINEE WNENLER s Uk SHFEURE
AROME gy mau (mg/kg) (%) RSD, (%) RSDgr (%) HorRat
LA RS SR 7 0 0.5 96.8 7.4 7.7 0.43

- ERE TR (BRI & 56
(%) su~ k77 L0

HHEP 0.05 mg/kg

A
| i )
1 I
o || j
}JL L ||
o 5 1w 15 20 25
bl W)

BER (ORLAM)ELTIngEA) OO TS A
12 v~y

1121 T hIDPU ROV HATa~ 87T 712 % 5 RESTE
Hm3Hi 1312k B,
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