2 =N A—=RNREBEOWEKI o~ 7T 712K RESITE (20 1)

(1) SWREm XMC, 7TAPHINT (TAPHNT ZAVEFRY RERT L
CHNT AR EY e, ) A Ta T AR HART T
XUV NINT T ) THNT TRERXFANL XX FTTINT RHORA RV
7 (12 F4Y)

(2) ik

A HEOHAH
RIEAEEMER XMC [CwH1sNO2) . 7Y BT [CiHuN0.S) . TPk
LT AR FS K [C/HuuN203S) . T h 7 ARy [(CiHsN204S) o A
V7 ua B 7 [CuHisNO,) . H AN U b [CoHuNO,) . HILR 75

(C12H1sNOsz) | 2 U LB/l [CioHisNO,) . 7 =/ 7 H /L7 [Ci2HiZNO,) |
7' RF A [CiuHisNOs) . XU & A A H /L7 [CiH1sNOs) KON A R LA v
7" [CoH11NO2) 4 20mg % 0.0l mg DT E TEY ., TOKMEELHEL., ThTh
100 ML O ET7 7 AZ AN, 7E M=) AVEMZTENL, BIZEL2ET
TAADEMETT b= b AV ENZ CHERERFREZFANST S (Zhbo
A 1mLi%, FEKE L CELEN02mMg a2 a6 T D, )

AR L T, SEEREO—HZRE L., 7 h= M L TEMIZHRL,
ImLHICAREEE LTO01~3 pg 23 AT 2BAORERAIERR ZHIT 5,
B = =
il B okl 109 % 001 g OHTE TEY . TOEMEAFEE L. 200 mL O
R =7 7 AaiZ A, K 15 mL #ix L, 30 pfEFE#Z, Fic7 & b
= kU L 100 mL A0 %, 30 rfEHR YV IBE T3 %, 300 mL O3 7 7 A
2% 77—} OTICES, MEEZAH (5 B) TWLlA@BL#%, Lo
ST ITAAROERSIEIAR T =KV L 40mL THEE L, RERICWES] A3

Al

Ak 40 °C LLFOKIB TR 15 mL F THIEERMK L, ¥k YV oA 5g
(4.5~5.4¢g) =Mz, B 7 LA IZHT 2HENAR E T 5,

BT LA REHATR A SIS A Y 7+ T A (20 mL AR 22 AN,
5 MFHE T 5,

300 mL ORTIET7Z A% 07 L0 FICES, BEHEIRO A > TV 2T
7T AT F L 10mL §OT 3 mEIPEH L, BERANAR S T HN2NA., #KiE
MIETAEIO EIGIZETHE TR FLTCEET 2K REELEN ST S, LICHRE
TF L 120 mL & H T LI A2 TRBRICIEH S8, IWHIEE 40 °C LLFO KB T
& A CHIET D E CRIEIRM L%, EFH A% %> CTHET S,

vrua~EHr—T7% by (743) 10 mL 2 EfECINZ CTEREMERM L, 10
mL D3 LILEAE I AL, 1,500xg TS i LBl 2%, A7 T 07 414
— (LR 05 umLIF) TAMWL, BT A0 I T 2REHAKR E T 5,

77 LALER I AEHRIR 5.0 mL 27 ViR a~ NI 7IZEAL, EET D
FREENEHT D E 5% 200 mL O3 T T A 2248 L, 40 °C LA T OKig
TIEE A EHET 5 E CRUERM L%, EF T A%k TRl 5,
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FEfE = F /L — X 2 7 —/ (99+1) 5 mL % EfEICINZ THRBMEE L, 17
LAVER NS 2 3 BHAR & 975
TNVREI v~ NI TT 4— B
BT A AT LY VS ARV UIREAERS T A (A 20 mm,
£ & 300 mm, HifE 15 um)
H=RAT L AF LUV AR B RESED T 5 (WA 20 mm,
£ & 100 mm, HifE 15 um)

WO W vZun~ndYr -7k b (7+3)
i ¥ : 5 mL/min
> HU ® 53 : 65~115 mL
717 HNALER 11 T 7 UL U A =T A (360 mg) 3o

T T 774 bh—RrI=hT 2L (250 mg) ** ZiEfE L, Fifg—F L — A
% ) — b (99+1) 10 mL TEHT 5,
50MLORTHT ZIAa%EI=NTLOTICESE, AHAK2MLEI=F7
LTEMIZAIL, WEDFTETARIO ESICET 5 ETHEES LTERT D K5
HAEAMH IS, FICHB=T L — A X 7 —)b (99+1) 20mL 2 I =H T AT
Z. EEES UCHEERICH S ¥ 5, Wik 40 °C LT OKIBTIEZ E A CHEE T
L FE TR Lok, EFRT ALK THET D,
TER=RMU I mLEZIEMICNZ CTEEBMZENP L, AT T T 4 F—
(FL22 0.5 um BLF) TABL, ks o~ 777 =23 250BHAK &3
Do
Wik v~ 777 40— BREHAR K O BEIRIEGIEER K 20 pL iRk 7 v~
NTTTZICEAL, I~ NS T LEBD,
WESME fl
BOH & EotBEs (BhEEE : 340 nm, # K E ;445 nm)
7 AT ET UL Y VT A (NEE 3.9 mm,
& & 150 mm, Kif% 4 um) 6
wOBE W ok—AH 7 —) (2243) —0.l min>/K—T7 FTF kb ka7
7 (9+1) =299 min>/K—7 sk krn7 7
(7+3) =10 min—>/K— A ¥ / —/b (22+3)
BOWGS ™7 1R ko fgik)  AKEgfbF U oA 1.0g (0.95~1.04
g) HAKIZENLT500mL &35,
I (dBEREE)  o-7 X LT /L5 E K0.05¢9
(0.045~0.054¢g) & A X J—/L5mL CENL, BIZAY
B U AR (MATUEBEST N U A+KY 19.1g
(19.05~19.14 g) ZKIZENLTILET S, ) 2z T
500mL & L7=#%., 2- A7 vk /J—/L 50 uL =%
TRAGT 2 (ERAFFCHRT S, ) .

i~ B

it W EER 1.0 mL/min, BOUSHR 45 0.3 mL/min
1 BE T Al 40 °C. KA 80 °C



B O Abhru~v NI AN —7Em S NTHEE RS ThREREE
L, EtPoAREELZFTT 5,
B, BETFOT VN T B, BH LT AT AT TV AN T AL
RE RRORT IV HNT ANE L DZENENDOENLRNICEI D EHT S,
REHF DT ALY BT (uglkg) =(A+Bx0.922 +C x0.856 )x 25
A BREBRNPORDET A INT OERE (ng)
B : MEMMNOLROLET VI ONT A NEFY ROERE (ng)
C :BEBNOROET VI HILT ALK OERE (ng)
Fl TAIHINTRAIVKEEY RERT IV HIVT Z)ViR L, T HIVT D
AL A TH 2,
2 Chem Elut (Agilent Technologies ) XX Z L& FED H D
3 Sep-Pak Plus Cis Cartridge (Waters #) (Zi#i 472 R &ED U W — N—ZHfE L
TbOXFZNERIED LD
4 Supelclean ENVI-Carb (VU % —/N—2%& 6 mL, Sigma-Aldrich ) XixZ i
EFRIFEDH D
5 FEEIX 1~2 mL/min &5,
6 Carbamate Analysis (Waters ) M iZZ i ERZEDH D
7 ROSHE | &2 7 LB LT BRI G D TRICHEN O RIS =2 A VN
TR S, ZOWEEEIRE THAIL, TISRNK I %2 G bd T
LL7%%., EHIZHERHERITED,
B = A L% RXN 1000 Coil (N£20.5mm, £ 5m, IEAFE LmL,
T7u 8 Waters B (e T) ) XTI ERFOLD
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(B%E) GIEN) T —va v

* AINEI =R R UYL A i

A5 4 S HL “?rﬁz;ff G L ‘)’W@@A);M ﬁ‘s’gbﬁé

XMC KI5 F A A A B 0.2 3 97.3 10
0.5 3 94.7 13

1 3 103 2.2

LA A B A AR 0.2 3 102 1.5

0.5 3 101 4.0

1 3 97.7 47

F—~A 0.2 3 93.3 2.7

0.5 3 93.7 1.2
1 3 90.3 13
TV HIVT K39 F AL E A ik 0.2 3 90.0 14
0.5 3 87.0 12

1 3 96.0 1.0

LA B ECA AR 0.2 3 90.0 4.8

0.5 3 91.0 57

1 3 92.7 2.7

F = ~A 0.2 3 46.0 7.8
0.5 3 53.0 21
1 3 63.0 28
TACHANTANEEIR KT 5 Bk AR A R 0.2 3 79.3 21
0.5 3 74.3 17

1 3 74.0 54

LA B ECA AR 0.2 3 74.0 8.9
0.5 3 70.7 13
1 3 68.7 16

F—>~A 0.2 3 91.0 9.8
0.5 3 84.7 20
1 3 78.7 12

TV HIVT 2V KT 9 B A EA R B 0.2 3 78.7 9.0
0.5 3 86.0 14

1 3 84.7 4.9

SLA A B A A R 0.2 3 82.0 6.8
0.5 3 81.0 14
1 3 79.3 13
F—~A 0.2 3 85.0 10
0.5 3 88.3 12
1 3 79.0 16
ATalivg K39 F AL E A i 0.2 3 96.7 13
0.5 3 97.3 15

1 3 103 4.8

LA B ECA AR 0.2 3 105 0.5

0.5 3 101 35

1 3 101 3.2

F—>~A 0.2 3 96.3 1.6
0.5 3 84.7 15
1 3 88.0 10

VNIZaVNI% K39 F AL E A i B 0.2 3 102 8.5
0.5 3 95.3 13

1 3 103 1.5

LA A E O ECA AR 0.2 3 105 1.6

0.5 3 99.3 0.6

1 3 97.7 0.6

F—~A 0.2 3 99.3 2.3

0.5 3 96.0 2.1

1 3 87.0 9.4




< IMEN R K O URSEE (e & ]

M 4 SR O HUE f fqgj’fg% gL M ””(O'A))”“ ﬁgs]E, (*j;’;

TR T Ty K19 BB AR 0.2 3 98.0 14
0.5 3 97.7 13

1 3 105 1.9

AR B RS A ek 0.2 3 104 2.0

0.5 3 93.0 2.8

1 3 98.7 2.3

F—>~A 0.2 3 90.0 6.7

0.5 3 90.7 5.6
1 3 88.7 10

X UNLINT K99 BFRJHE AR 0.2 3 94.7 8.2

0.5 3 107 4.4

1 3 103 1.7

A AR B S A ek 0.2 3 101 4.7

0.5 3 102 5.6

1 3 102 35

= ~A 0.2 3 90.0 4.0

0.5 3 93.7 2.7

1 3 88.7 8.0

T )T HNT K99 BRAR AL 0.2 3 96.0 9.5
0.5 3 91.7 12

1 3 102 2.6

LA AR E R A sk 0.2 3 102 3.0

0.5 3 103 1.9

1 3 99.0 2.0

F—~A 0.2 3 91.7 7.3

0.5 3 87.0 3.4
1 3 87.0 11
TaRF AL KT 9 B RRABLA R 0.2 3 93.3 14
0.5 3 96.0 13

1 3 102 3.9
FLA AR E A Gk 0.2 3 100 11

0.5 3 101 1.1

1 3 101 2.6

F =~ 0.2 3 84.0 5.2

0.5 3 91.3 1.7

1 3 86.7 8.7

AT AT S ENmAE 02 3 9.3 8.7
0.5 3 101 14

1 3 104 0.6

LA AR E AR A e 0.2 3 101 5.2

0.5 3 103 3.0

1 3 98.3 0.6

T = ~A 0.2 3 93.7 6.9

0.5 3 95.0 3.6

1 3 87.0 9.1
ANV LT K35 BRSHE AR 0.2 3 87.3 16
0.5 3 95.0 13

1 3 100 3.6

AR B RS A A ek 0.2 3 100 6.1

0.5 3 97.7 5.1

1 3 98.0 3.7

F—>~A 0.2 3 90.3 6.1

0.5 3 91.0 2.2

1 3 86.7 9.8
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EAEEN

e e AR EHR ORIPRE FNEIRER  saME URE SRS
ot PRORE s mEH (mgkg (%) RSD, (%) RSDg (%) MO
XMC ik s P i 4 i 3 0 0.5 106 1.9 3.0 0.17
TNT 7 NT 7 3 0 0.5 98.4 5.9 5.9 0.33
TV HIVT R R A Rk 3 0 0.5 108 2.2 15 0.84
TATFNT T 3 0 0.5 66.2 16 31 1.6
TV HIVT s A ek 3 0 0.5 102 2.0 15 0.84
ANKRFLR TATIAT 3 0 0.5 107 21 22 13
T TIVT R RE A 3 0 0.5 106 8.3 11 0.63
A VIRV TINTFNT T 3 0 0.5 90.4 3.6 13 0.71
AV FaBNT RIS E A 3 0 0.5 105 2.1 3.6 0.21
TATFNT T 3 0 0.5 97.3 3.1 8.3 0.46
FILNY L TR A R 3 0 0.5 106 1.7 2.9 0.16
TNTFNT T 3 0 0.5 97.3 3.1 6.6 0.37
HIVIRT T s RS ek 3 0 0.5 108 0.6 1.4 0.08
FATFALT T 3 0 0.5 97.8 5.9 7.0 0.39
FUABNT AR Ak 3 0 0.5 105 14 3.2 0.18
TLNTFLT T 3 0 0.5 96.7 5.4 5.7 0.32
T ) THNT AR R 3 0 0.5 105 1.8 35 0.20
TNTFINT T 3 0 0.5 96.2 4.4 6.2 0.35
FrRF A R RE A R 3 0 0.5 106 1.8 2.6 0.15
TNTFNT T 3 0 0.5 100 3.3 8.4 0.47
RUFAFANT R A R 3 0 0.5 106 15 2.8 0.16
FATFALT 7 3 0 0.5 96.0 3.9 6.4 0.36
A NIVANT A A R 3 0 0.5 104 2.1 2.9 0.16
TNTFNT T 3 0 0.5 96.0 3.9 5.8 0.33
- EETIR (E—3BRE=IC X 2R XMC, 7V HINT A4V TahnT

FNNY VRO NRT T v R 4 0.025 mg/kg.
)T HINT TaRFAL RUBLAF VT RORA SV H LT
0.01 mg/kg

(2%) sua~ ~7 7 L)

FUNHINT, Tx
B &

FUAFNZF 2 F20k
FIAARNF A g
gl | P [ P

AR AT
JOR%*3 )
RIS,

e AARNT
i F

AT

Hilri )
ALFohiF

el e s § | P

1]

3 4

—
80 =~ M h &= 2 B =

55?391“ﬂ 12

R 1

mJJMM L

0 10 20 30
R = )
AEE (KT HfAEHEAFEHIKZEEL L TO0.5mg/kg 8
DE/AsIcd Ry ESNN

ShEE

=]

40

E2Rm )
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3 =R RA— MREEOWK v~ 7T 72X BEEGHTE (20 2)

() SHgedy FF 7z N T (2 FA T AN T AR R
V=T AT 2 VT AVKR B 2 ETe, ) | RXRUXATHNVT RRATF IV
T (ATFAANTAVEXY REORAT A INVT AR B2 25T, ) (3 D)

(2) ik

A HEOHAH

1) =F A7 = BNV T AR CFERERIK TFFT 2 TINT AR
(C11H1sNO4S] 10 mg % 0.01 mg DHrE CTE®E Y, T OHEZFIHE L, 50 mL D4
B7I7AIIAN, TEM=RIAZMATHENML, BITEHRETTER=1FY
NEMRCETFF T 2 N T AR AAEERE 2S5 (Z0#E 1 mL 13X,
TFA T2 AINT ANNEELT02mMgEEHT 5, )

2) NUHA ATV T HEYE R R HAFHNT [CiiHisNO4) 10 mg % 0.01
mg OHTETEY, TOKMEETHL, 50 ML OEET7 T ZAalZ A, Tk b=
FUNLEMZTENL, BIERETT B b=RFIAEZMZ TR E AT INVT
BERERREZRARST S (ZOWR1ImLiE, XUF A3 7L T02mgaaad
Do ) o

3) AFAHINT ALK KEYER R AFF TV T AR [CuHisNOLS] 10
mg % 0.01mg DHTETEYD . TOHMEEZFTEL, 50mL ORFET T X 3T AL,
TER=FIAZMATENL, BITERETTER=RIAZMATAFAH
NWT ANVKRNEER K 2T D (ZOW® 1 mL X, AFF VT ALREL
T02mg=&haT 5, ) o

4) EIEKBEAEER O FERHICELC, 2 F AT 2 VT AR XA A A
HINT R ORAFFIINT AR BEEREO—HZ2RBAa L, 7T =K LT
FEMEIZAHRL, 1mL PICZTFF T2 VT ANVKRY, XX AFTHNT R
AFFAHNT ZNHR L E LTENEN0.1~-3ug 2 & H T 5580 EHRIEAEUER
T2,

B & =

Fh i IHTEEE 5.0 g & 0.001 g DHFETEY . TOKMEAZFLH L, 200 mL
Ok =7 T Az Af, K15 mL #Mx L, 30 ofMEFE%,. EicT7 &
F=hrU/L80 mLZNA, 30V IEE THHT 25, 300 mL DT T X
2% 77—} TFICES, itk E AH 5 B) TWEIAWHLIE#K, D
ST T RAAROESEIAR T h= KU L 50mL THEE L., FRICHES] AT
%, A% 40 °C LLFOKBTHK 15 mL £ CRUEREME L., Bk U DA 59
(4.5~5.49) =Mz, 77 L0 T 25EHEIR E T 5,

T 7 LR L RENEIRE SN Y v T A (20 mLAREEH) ERIC AN,
55 E T 5, 300mMLORTIET T A% HT7 L0 FIZES, BEHRIRO A -
TWERTIEY 7 2 a &l F /L 10mL $> T 3mWeE L. WikZIER Y T &
IZM%x %, WENFTETAHIO EGICETL2ETHFLTETF A7 2 BT KD
FDEALRBHE, XU H A F DN T W A FF IV T R OE OFBAAEHA 2 5%
HEE2, BICHBBT— TV 70 mL 25 7 A2z CRERICIEH S8, Wk E
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40 °C LT ORI TIZ L A CHL[ET 2 £ THIERME Lok, ER T A&k THE
32,

v un~Hr—FiTF L (1+1) 10 mL & IERECIN 2 CTEEBW ZIE L,
AT T T 4 H— (4LF& 5.0 um) TAHIBL, 7T L0 11129 2 3 EHA
weT 5,

717 LNALER AENRIR 5.0 mL 27 WViRiE7 a~ N T 7IZEAL, = F A7
= U INT R OEDOBACAGHIE, XX A FINTHRCA T ANV T R OED
B AREHA N A T 24 4 % 200 mL ORI 7 5 2 3 24yH L, 40 °C LLF
DKW TIE L A EHEET 2 F TRIERMG L2k, ER1 T A 2%k THRET 2,

T bhr2mL 2Nz CEREWMEZE? L, B4 23R & 15,

FNREIa~ NI T 7 40— B

BT A AF LUV AR P UHEAKR (ki 37.5~75 um
(400~200 # v+ =) ) BSFETAH T L (FETAREB0g. KN
£ 30 mm) "6

WO W v untYr—EB= T L (1+1)

i 5 mL/min

el BUBHAMRICHIEE ~ 7 % v U ALK (20 wivd%) 3 mL L ONE~
VAT Y T AR (1.6 wiv%) 15 mL &N A 7-1% 30 Ay REERE L. AL
TRV LR3I gEMRAD, ZORELLNLODT I/ 7rE LY b VD
TN =0T (360mg) ZHELTEZHAMES A Y U T A (20 mLRFFH)
(CARL, 5 ET S,

300 ML DT T I Aa%I=NT LD FIZES, REHAKDO A>TV
TI7 7 AaZFEfE=F /L 10 mL $5T 3 [B¥E L, WIKEZNER D 7 A2z
bo WRHMNFETAHIO EIGICET AETIMF L CTF LT 7= IV T AR,
RUBAFTHIVTRORAF A INT AR R SE 5, BICHEBRZF L 70
mL Z Iz CTRERICIEH S8, IHIEE 40 °C LLFTOKB TIZ LA CHEET 2 £
TR LIk, ER T A&k TRET 5,

TER=RFU V1 mLZEMIIIMZTEREVEEN L, AT T T 4 VF—
(FL2Z2 0.5 um BLF) TABL, k7o~ 777 0 —i2fd 250EHRIR & 9
ol

k7o~ 777 40— REHRIR L O BB AERER S 20 uL 2Rk 7 v~
NZZTICEAL, 7~ NI T AERD,

HERME Bl

oo & Eotitds (bR - 340 nm, O R - 445 nm)

BT A F RTINS Y BV T A (R 46 mm, E
& 150 mm, KifE5um) 7

N s W K—AH 7 —) (4149) —30 min— (3+7) —3 min—
(1+9)

B TS 1R UKoy i) KEE(LFT F U A 1.0g (0.95~1.04
g) EKIZEMHLT500mL &9 5,



IR (o Ak 5 %) 0-7 X NVT T K 005 g
(0.045~0.054 g) ZA X /—/)L 5 mL T&EL, EITKRTEES
MU DU AEKR (WATEFNI D AFKY 191 ¢
(19.05~19.14 g) ZKIZENLTIL ET 5, ) &Mx T 500
mL & L7k, 2-ANV BT h=X 7 —)L 50 uL # Mz TRE

o (FEHRHCRR S 2, ) o

it o WEERR 1.0 mL/min, BSR4 0.3 mL/min
=) E . T AR 40 °C. oS 80~90 °C

OB Bohirue~ N TANDLE—7E S UL E RO THRERZ
KL, WXV =F 47217 [CuHisNOS) &, N XA A D NT &
KOAFF BT [(CuHisNO,S) EAEH T 5,

RBthoOTF A7 =BT (uglkg) =E x 20 x 0.876

E :BERNORDEZF A7 20 BN T 2R DEE (ng)
Bt DN Z A AT 7 (uglkg) =B x 20 x 1

B : MEMMNOLRDI=RU A A FT VT OEE (ng)
AEF DO A F A7 (uglkg) =M x 20 x 0.876

M : BREBMRNORDOIZAF A D NT AR DEE (ng)

HE1l ZFF T2 INTAVEXY REKORZTFF T = ANVT ANVER L, =F

FT7 2NV T OBIEREHETH D,
2 AFFINTANEXY RERAFAADNVT ANVE AL, ATFF VT O
EGEETH 5,
3 Chem Elut (Agilent Technologies ) XXz ERZEDH O
4 LD T EDOZF AT =2 INT ROTOBALEIE, X214
TANC A F A A NT R O ORALAGEE OB B 55 % 8 L CHld 2,
5 Bio-Beads S-X3 (BioRad ) XixZ N &FZEDH D
6 FTAHA 60g (59.5~60.5g) %7 a~FH o —FirF L (1+1) T—K
ST, BT LEICRTAT D, (FRTAHOE S 360 mm)
7 STRODS-IIl (FFfbTH (7 T) ) XTI LFAFDH D
8 W7 ALDOEM LIEEBERICKISIE | 26 TRICHENORIGE = A /VNT
MK FRE ., 2 OWRE BB E THHELKIGHK | 2 A b Tk L7k,
EHICHOEMR HERIZIE D,

B =2 A L iE RXN 1000 Coil (N#R#90.5mm, £X#95m, MaAFE 1mL,
T 7w B Waters . (BRIEHET) ) I ZNERFEDOH D
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(B%E) GIEN) T —va v
- WINEI =R R UYL A

BIMPLE BB MR UK

IR 53 44 ok O FEHH (mylkg) R L (9%) RSD, (%)

TFF T HNT KB EE HE A R 0.1 3 86.3 4.7
0.5 3 90.0 3.3
1 3 84.7 4.1
EobAZL 0.1 3 90.3 34
0.5 3 87.7 0.7
1 3 87.3 0.7
TNTFNAT 7 I— )b 0.1 3 82.3 6.7
0.5 3 84.0 1.2
1 3 817 3.5
NUBAFINT R IREE AR A SR 01 3 97.0 5.4
0.5 3 100 5.7
1 3 98.0 2.7
Eo9bAHZL 0.1 3 98.7 5.2
0.5 3 96.7 2.6
1 3 101 15
TIT 7T 7 =)L 0.1 3 96.7 2.4
0.5 3 95.3 8.9
1 3 96.7 4.2
AFATINT R R B i A B Rk 0.1 3 e 9.0
0.5 3 84.7 1.4
1 3 79.3 5.8
EobAZL 0.1 3 75.7 2.0
0.5 3 817 1.4
1 3 79.7 0.7
TIT 7N T 7 I—)b 0.1 3 84.7 1.8
0.5 3 90.7 3.9

1 3 86.3 10

- JL[A] AR

HEhE AR RINIEEE WMEIGE  Sndz URIE S

ot HROIE g mEwn (mg/kg) (%) RSD, (%) RsDg () or
TFAT AT R R AR 3 0 0.25 73.7 25 15 0.71
F =Y ~A 3 0 0.25 60.8 3.5 14 0.67

NeFAFHINT R A R 3 0 0.25 97.0 3.8 4.9 0.25
T = ~A 3 0 0.25 92.4 2.1 5.2 0.26

AFFTNVT R EINE A R 3 0 0.25 86.6 6.8 12 0.59
F = ~A 3 0 0.25 83.4 3.0 8.1 0.40

- ERNR (H—RBREICL 5HE) Bk 4 0.02 mg/kg
(%) 7ua~ T A0
IFAT LTI

i AFATILF AL
o i ~ AT

10 20 30 40
==l
BER (REFELLT20ngEA) /AT TS LA



4 H—NA—= P REEOHT A a~ 7T 71285 REEDHTE
(1) HrxRILEw XMC. £ VY TFahLT . AU L. XU LDLT . 7
=) THNT TaRFANVERA MVILT (T KSY)
(2) mHrik

A HECHHE

1) RIKEAEAER XMC (CioH1sNO2) . 14 Y 7 i)v7 [CuHisNO2) |
XY L [CoHuNO,) « F 2 U LB L7 [CpHisNO,) « 7=/ 7T H T
(C12H17NO2) . 7' A F AL [CiiHisNOs) K OYA R V7 [CoH1NO2]) 4
20 mg % 0.01 mg DHTE TEY , TOREZFTH L., £ L4 100 mL O EFE T
FAAZAN, TER20mMLZMA THENL, BICHFEET 7 AT ORERET
224- MU AFNRU B B NZ THEREFREZ TS (208K ImL i, &R
ELTC02mgEEHT D, ) o

ERICER L T, FEERIEO ARG L, 224- I ATFAXZ =T
hy (4+1) TEREICHRL, ImLFIZKREEKE L T05~4ug 525 H T HE D
IR AR 2T 5,

2) EEEW b7 o' =72420g9 (1.95~2.04 g) %7K 400 mLIZIEMAL, VU
it 4 mL 2Nz CTRET 5,

3) M~ HUEmAI ULV UK B~ AU U A 259 (2.45~2.54
g) U (1+400) 1L ICENT,

4) MR a—T 4 TT AT 130 °C C—BKERLI-h T rru~ 7T
T PPET LI CRigE 63~200 um (230~70 A v =) ) FUZ 5 viw%FH Y B o
MR SRYAIE (50 wivoe) Z Mz TRV IEE 5,

B) A~ T R U A 130 °C T— B KHIE LT BTy A e~ 7 %> 7 I (kL
£& 149~250 um (100~60 A » ¥ =) ) "2{Z 5 viw% Y B DK Z M2 TRV EE

Do
6) Y1 vvl A VULEBEREKKORAS ) — /) THE LK, BT 5,
B = =

Fh i IIHTEEE 20 g 2 0.01 g OHTETEY . TOEEZFEE L, 500 mL O
SPIRFIZ AL, 7K 30 mL 2N T L. 30 ofEl#EE k%, EIZT7 & ho 70 mL
ZNz. 30 SRRV IRE T+ 5, 500 mL AT T 7 2247 7F—k}
O FICE S, itz A (5 B) THRSIAM L%, omikimt & Ok s
ZNER T & k> 50 mL TP L, [FERICKSI A3 5, A% 40 °C LL T DKl
THI 40 mL £ TRUERME L, FHRICMT 2508K & 32,

B o RENAREH SN U AT MU U ARK (5 wiv%) 100 mL LTV
smwa XA 50 mL &2 A7z 300 mL O3S Az, 3R L IR IR
VBHEL, YZ7unx2 20 (FTE) 2 300 mL ORTIE7 7 X2l Aivd,
FREWRIZY 7mmr A2 50mL 212, FONICIRVIBEEZEHEL, ¥ 7rn
ABUBENRORTE T 7 A |IZhbEsd, YZ7ru A X U fEE 40 °CLLTF DK
WTIZE A CRLET 2 F TRUERM L e, ER8 0 A%k THET 5,

T bhr20mL ZMZCTERBEDEWRNL, 74 Y 7+ 29, &EETK 80 mL &
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Vi~ A h Y v U UERE20mL 20z, B<IRV IR /2% 5 0 MEE
L. RE&HEA 300 mL O BIZAK GfEA) TABT S, okkTk
7ZA2ZTE R 10 mL ZMx TES R R, BEEWK 40 mL 20z, [FEk
ZEET D, HIZ, ORI T 7 A a R OAREIRR D &EORBER—T & >
(4+1) TR L. B ZED A E®E L TR} BIlcAabE s, Dk B
v r7muAZ50mLa iz, 3MMLSIEVIREZHFEL, Y7/ ra A
ZofE (Th) #=A77 A2l And, JkE}FBICYZ7rr A X 50mL %
Mz, FERIZ2EEMEL, KV 7un XX U @aElo =477 2Aalt5dbE s,
vr/uu AL oErEeOmniEt Y oA (HEK) THK L, 500 mL @727
77 RAallAHMK BT A TAHEL, EO=AT7 T A3 OAHARENARDEDY
san AL THE L, WWREZHEOAREZE L TAREEDLED, A% 40 °C
UTOKBTIEE A EHET 5 E THIERM L-R, ERT A Z2E> TRET D,
ANFP =T Ry (9+1) 5mL X CHREMAERN L. B 7 24
LREHRIR & T %,

W7 LAV Wil vV 7 (#EK) 3g (27~33qg) . FA~7xv UL 2g

(1.8~2.29) . W) MV v (HEK) 39 (2.7~3.39) . WMEEEa—FT 1 77T
NI F2g (1.8~22q9) . MOWEET MV 74 (#EK) 39 (2.7~33qg) #FNF
XY —7% b (9+41) (BB IETH 728 (N£ 15 mm) (IZJEXRGE L
AF, RIEDFTECTARIO ESG/n D 3 mm OB SICETHETHREESE, 17 20%
TS 5,

500 ML O3 T 7 A% 7 L0 FICES, REHRKEZ 7 7 22 AL,
BHEE DA > T\ 37 T Aaz~FHh o —7 k& b (9+1) 5mL T 5[nl¥E
WL, WRZNER A 7 ZMINMZ 5, WA TARO Eigh s 3 mm O S 125
THETHMFLTIERT 28 RE LB IELE, Lii~®Hh -7k M
(9+1) 200 mL 24 7 KN TRERICTTHE S 5, iK% 40 °C LT KR
TIEE A ETET D CRUTRM L%, EFZ T A& %> TRET 5,

22,4- R AF VR B =T by (4+41) 5mL & IEREICINZ CHRED & IR
MWL, AV~ 777 4 —ICT 23 BHAK E T 5,

HAZw= 777 4— REHSEAOSRERESERERS 1pL 2T A7 v~

NTZTIWZHEAL, Z7u~v N T 0555,
HIES B
i H g5 T U BA T AR R
7 7 LA ERY Yy T Y =T A B0%Y T ==L —
50% Y AFNARY vaxtra—7 07 NEE0.32
mm, X 30m, FBEE 0.25 um) 4
X U¥—H A :He (4 mL/min)
AA T w7 A He (26 mL/min)
w Bt # X :Hy (4 mL/min)
By g F A EzE&K (100 mL/min)
wWOoB 8 AN AT A



A BRI BE ;280 °C
717 A fE R 50 °C (1 minfREF) — R 20 °C/min—180 °C (5 min
#FF) —HIE 2 °C/min—190 °C (2 min f£¥f) —FHiE
15 °C/min—230 °C
FoH & R FE - 300 °C
" fBonizse~ NI ANLE—JHBEERD TREREIER L, R
B o&BEEELZR T2,
7 1 Aluminiumoxid 90 Aktiv neutral Art. 1077 (Merck ) XiZZh ER%ED
D
2 7ur Y2 (Floridin#) XN ER%EDO S D
3 Hyflo Supercel (Celite Corporation #) Iz &R0 H D
4 DB-17 (Agilent Technologies #) X|ZZ N EREFEDEH D
(BE) piEAN) TF—va v
< WONEN =R K DR U KS B

N N N %2 ¥ EE N Az
wan  seomm TR ey PRARE BECEE
XMC Bl - fif A 0.1 3 101 11
0.25 3 92.7 33
0.5 3 100 3.0
A TFahNT Bl & fi A 0.1 3 105 11
0.25 3 103 2.8
0.5 3 101 2.6
LY L Bl & fi A 0.1 3 101 47
0.25 3 96.3 9.6
0.5 3 99.3 9.6
XL UNHLT Bt A i A 0.1 3 101 10
0.25 3 93.7 13
0.5 3 104 3.4
T2 )T INT Bt A i A 0.1 3 85.0 5.1
0.25 3 83.3 5.0
0.5 3 81.3 14
FaRF AL Bic. A fi A 0.1 3 102 8.5
0.25 3 99.0 6.1
0.5 3 107 2.3
AFF T Bic. A fi Ak 0.1 3 105 6.7
0.25 3 99.0 17
0.5 3 107 6.5

- F[REAER

Aahak mAHIE RONIEREE RNENCE  sMEE URE AR

msr % AROM gaoy man (mg/kg) (%) RSD, (%) RSDg (%) HorRat
XMC LobAZ L 5 0 0.25 99.3 8.0 11 0.54
AVTasNT LHHL AT L 5 0 0.25 93.9 6.6 11 0.57
BANRYL L5HAHZL 5 0 0.25 97.0 14 14 0.69
XUNHINLT LI HL AT L 5 0 0.25 99.1 7.3 9.2 0.47
T2 ) THNVT L HHL AL 5 0 0.25 88.7 6.9 12 0.59
TORRFANL EHIBLAZL 5 0 0.25 101 6.5 8.4 0.43
ARNVANLT LH5HAZL 5 0 0.25 97.3 7.6 12 0.61

- EE MR (HE—BREIC L DR Bk 4% 0.05 mg/kg
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(BE) ya~ 7T L6

Ak N
o fF0hILT
HH MRS
Ty

EE o ral )
FeAN AT

pen ke e lF
HL ) )l
— Al
i 1
0 5

5]

= O N P D P =

10 15 20 25
{R45RE, 45
A (REfARICEERELLTO0 1 mgkg BYUERM YO IS A

5 BVVTRBREROEKR s v~ 7T T8 T AAVEBSHTFHIC X D R HT

%

(1) Shrxtgba? Y FRY— REV(N-TREFAT YRS — 25253, ) |
TNERYF—R (N-TEFNAVITAR R = E32ET, ) KO 3-AFILHEAT ¢
—aFa vt (3RS

(2) WA FE. KEWm»T, fib b & OF SR B

(3) ML

A HECHHE

1) 7V ARV — MEAEFRK 7Y R — b [C3HsNOsP) 25 mg % 0.01 mg D7 E
TR, TOHMEEZTSHFL, 25 mLOEE T 7 AT AI, KEMZTENL,
BITHERETKREMZ T U A — MEEFRKZHART 2 (Z0K 1 mL X, 7
UJARY—rELTImgZEahaT 5, ) o

2) Ui v r— MEHERK VR — K [CsHisN204P] 25 mg % 0.01 mg
OHTETEY., TOHEATEL, 25 mLOEET T AalZ AN, KENMZTHE
ML, BICERETKEMAZ T AR F— MEEFK 2T 5 (Z0H 1
mLiZ, ZAVARTF—hrELTCImgaEalETD, ) o

3) IAFNAKRRAT 4 =ar mF IR ERK BAFNHFEAT 4 =ar/at
P (C4HoOsP) 25mg % 0.01mg DHrE THEY . EDOEEZFIHK L, 25mL D
EET T AN, KEMZTHENL, LITERETKEMZ T3I-AFILE R
T4 =adn e VBEERE RS S (208 1 mL %, 3-AFAKRRAT ¢
—aZubF @i L TIimgEEaaT 5, ) .

4) BEIEASERER BRI LT, U R — MEERK, AR r— ME
IR K DB-AFIVRAT 4 = a7 a v F VBIEREFIER O —HZ2IREG L, BITK
TEMICHRL, 1 mL HIZZ7 YA —h, ZURTFZ—FER 3-AFILHRAT
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f=adubed gt LTENEN 100 ug & & A3 5 R4 1S e 5k 2 7
T2,
B = =2

fh i SHTEREE 10 g 2 0.01 g OHTETEY . TOEMEZTLE L, 300 mL O
R =47 T 232 AfL, K200 mL ANz, 30 3[R 0 RS TRt 5, fhi
% % S i ORI A IZ A dL, 1,500%g C 10 23 im0l L. BB o —# % 7k
TIEMEIZ 25 (3R L. A5 208 | 2T 23 BHAK L 5, £7-. AER
RELDPREMWPT THLIGAEIL, FEBAHAERO—H %2 T & F o TIEMIC 2.5 51
AR L 72%. 15 mL O A im LI EAE IS AL, 1,500xg C© 5 sy L., =
G & T T HALER LIS B BT & T 5,

J T LALER | A AR PY—N-E= b rl RUEESKI =N T A
(500 mg) "5 DO TFIZANK VEEEEM Y E= LB —N-E=rl K
EEAKRI =N T L (225mg) #Cx@EFEL, A&/ —6mL KUK 12mL TJIE
WPEHT D, 200 ML DT T 7 2Aab 721 =87 2O FICES, REHRE 1
mL % I =57 ANIEMICAI, REAFETAHO LIGICET 5 Tl S5,
BIZK 18 ML % X = 7 A&, FERICHH S, FF8 AR i ftd 53 0RHA TR
LT 5,

BRI EHAW %7 50 °C LA T ORI\ TIE & A EREET 2 £ TRULREME L 7-%.
BRI Ao Tzl 325, HEE 1 mL KOV REER N U A F /L 4 mL 21 %
TEREBWZEN LTS, ZORE42 B L T100°C T2HERIMNBT L-% ks L.
50 °C AT OKIBTIE L A EHET 5 £ CRUERMG L7-%, ERTA%2%o Tz
45, HEERT—TF /L 4 mL 2 IEREICINZ TR ZIED LTS B T AALER 11k
THRENAIR & T 5,

BT LAMENES T Ty U U BV =H T A (360 mg) L
DTV AF NI =HF 5 (690 mg) *H2EfE L, FEfE—F /L 10 mL Ty
T 5, WEHARIKR 2 mL %2 X =07 NMIIEMIZ AL, REDFTETAFIO i ET
HETHHESES, FICHER =T L 18mLAE I =0 7 A2z, FERICHH S &
5, 50MLORTIT TATEZI=ATLAOFICESE, 7T 10mMLEI=F
T AIINA, WWEAFTETARO ESICET HETH F LT VAT — MNFEARK
V3-AFNRAT 4 =arnF VBEFEREEHESE D, RIC, 71/ 78vE
NI D BTNV I =T L%21FT L, 7 M=K (19+1) 10mLZ TV
ATFNI =BT HIMATT VAR — R8N, 3-AF VAR T 4 =a7a s
VEBBHEERK O T NVR R — NEER AR ST S, EH# A 50 °C LLF oK
TIEEACHET D & CHRIERM L%, BRI A 2% CHET 5, 0.01
VIV X FEVATR 1 mL % IEfEICIN X CHREMERN LTS, fiksa~ Nr o742
7T AR BANTENC LD MEICHET H2REHAR & 35,

EHROFHEMR(E BEIKEAEERK 1 mL % 200 mL O 3E 7 7 A 2| IEf
IZAZL, 50 °C LN ORI TIEE A LHLE T 2 F CHIEIRME L2k, EF T A%
®o THIE T 5,

WElE 1 mL ROV REEBE N U A TV 4 mL 22 CHREDZED LTS, ZO%
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PEAEE LT 100 °C T 2 BFINEES LB i+ 5, Z D% 50 °C LA F DK
WTIEEAEHET D E CTHIERMGE L%, EFH A2 %> TEET 5, 0.01
VIV% X BEVIR 10 mL Z ERECIN X CREW 2D LES, BT 0.01 viv% X ERIRIK
TEMICHRL, 1 mL FIZZ7 VAR — K ZARTHZ—FER 3-AFILHRRT
g4 =aryabF e LTENEN0.3~300ng i BA2EH T 2B S DERER %
T2,
ks va~ 777807 AAVERSHRHC X 2HE ARUBHA K K V&AM IR
% 5 UL Rk v~ N5 7 & T ARV RS EHNCIEA L, BRI SEH 7
n~ b7 8BRS,
WE A Bl
(ks v~ b7 F 7)

7 7 LT BTN I U BTN T A (N 2.1
mm, & 150 mm, RifE 5 pm) *12

i At 22 0.01 vV%XERIAIR— 72 h=F UL (93+7) (12
min f&FF) — 3 min — (5+95) (10 min f&FF)

i # : 0.2 mL/min

T A fE R O . 40°C

(% 7 KAV BTt ™ 1)

fi o5 o U EMAVE &0 AR

A4 4 v qb E:zxzv7 hueRTL—AF4b (BSID) #k (EA A
T—R)

A4 A v PO 120 °C

FTINR = g3 0 A
Yy v 77U —&E&E

: N, (800 L/h, 400 °C)
:3kV

2 — v H A :N; (50L/h)
o — v B O JE:TEROEEDY
2 U ¥ g v H A :Ar (0.2 mL/min)
aYVarzprF— FROLEBD

T =4 — A F i TROEEY
£ AWEOWE RN

TV I—H— PA=Z A g a— =N NS
WE TS 0E A & B T8 BIE TRLF—
(m/z) (m/z) (m/z) (V) (eV)
VR —NHE R 254 102 152 22 17
7 VIR F— N ER 252 210 150 26 14
SATVEATAZIT RS gy 149 93 21 14

VEETRE R
B BoNEBRNBREZ v~ 877 5005 7 ViR — FFEk, 71
R R — NFEERKE RS- ATFNAVHRAT f =ar/ e U BFEERO Y — 7 mid%x
KO THREREER L, PO Z7 VRS —F (N-TEFALT VRS —Fa2sE
io, ) B, AR F—F (INNTEFALITLRSF—FE2EGTe, ) Y 3-AF

At
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WRAT 4 =ad e BornEnoazRdi-tk, kAUTI VR HO 7
VRV F— hREEHT D,
Aptfh oA xr— & (mglkg) =A+Bx1.3
BERNOROTZREBFO VR R —F (N-TEBF AT NE T X
—l*%afﬁ’) DOIE (mg/kg)
B : MEMMNDLROZABTD I AFARAT 4 =aFa’F O
& (mg/kg)

T 1 KETEH ATV Ry —F JUKRY— T UE=ULE, 7
Ay —hrA 7o A7 IV, ZUVARY—F M) AT AEROT YR
Y=t F NI ULEE 7R — MFERICHFERELL, TR — R
LCERT D,

2 ZURY—F KW N-TEFATZ YRS — NOFERIIFE —-THLZ &0
5, N-TEFA TV RY—NIT VRS —FEeDEEELELTERET D,

3 IRV E—FRR N-TEFALT VAR X — b DOiFELR iﬂ*“(‘v}bé:
ELD, N-TEFNUVITNARF—MITVERVX—FEeDOHEREELTE

35,
4 PRl 2~3 mL/min fT2E L35, HEIZL U TG ~=h—/L REEHT
Do

5 Oasis HLB (Waters i, U — "—F&FE 6mL) XTI EFREDH D

6 Oasis Plus MCX (Waters ) X iZZ N EREDH D

7 50mL DR TIET T Az HNLH5EEITIL, H% THEME LR, MR E
DEOKT 200 mL ORFTIET 7 2 a|ZB L, FEMRIICHT 250K &
T 5,

8 PE:KLT% BB L, IR S D,

9 HLEEEREICAND, W EAWVLGEAIIHOICERN L ONVEREN &

[T HZ L,

10 Sep-Pak Plus NH, Cartridge (Waters ) [ 4 2 K ED V' — \— %8
FLZboX I ERZEDO LD

11 Sep-Pak Plus Silica Cartridge (Waters ) (24 72K ED U —/—7%H

ELEbOXIIINERED LD
12 ZORBAX Eclipse XDB-C18 (Agilent Technologies #) (% Z i1 & [AZED
HD
13 ACQUITY TQD (Waters H) (2 X 2 /44
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(BE) GIEAN) T —a»
* WINEI =R R UYL A i

AN WNE RO UK

IR 53 44 B (ma/kg) HRIE L (%) RSD, (%)

7Y RH— h K 0.04 3 117 17
20 3 82.8 6.5

SRA i} 0.04 5 85.6 18
20 5 82.3 41
N 0.5 3 85.0 7.0
5 3 86.4 6.1

PN 0.04 5 115 12
20 5 109 41

PEE S 0.1 3 85.4 13
1 3 80.1 7.6

KEWHT 0.04 5 95.7 13
20 5 104 4.6

fab b 0.04 3 100 14
0.2 3 97.3 4.2
it 5 1 L i A5k 0.04 3 83.0 7.2
0.2 3 88.6 8.8

N-7 & F v ZhFE 0.04 5 104 11
7V R — | 20 5 107 6.1
K= 0.04 5 101 47
20 5 111 5.3
= 08 0.04 5 89.0 6.9
20 5 84.5 5.4

KE 0.04 5 110 15
20 5 92.6 49
LHp AL 0.04 5 102 7.1
1 5 118 6.8
5 5 96.0 7.0

K WH9 0.04 5 93.9 1
20 5 104 4.4

fab b 0.04 5 104 10
0.2 5 114 5.0

it 2 1% L i A5k 0.02 5 105 10

0.04 5 101 14
0.2 5 107 9.3

TR R—b KRE 0.05 3 88.0 14
0.5 3 100 6.5

ERAN I 0.05 5 102 12

2 5 80.9 11

NE 0.1 3 102 16
0.2 3 93.1 6.2

PN 0.05 5 102 12
2 5 111 9.4

Ly AT L 0.05 3 103 14
0.1 3 112 2.6
NGRS 0.05 5 84.8 37
2 5 111 8.2

fit > B 0.05 3 103 16
0.5 3 94.2 5.4

it 2 1 L i A5k 0.05 3 92.7 1
0.5 3 84.6 2.2
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* WONEIEER K OVl LR EE (98 & )

b, -5y b, = fi 3 P gy
WIS 4 promm  OUUE L WRARE RO
3-AFIL F % 0.05 3 812 17
RARTZ 4 =2 0.5 3 89.9 5.3
7o vk g X 70 fy 0.05 5 94.4 10
2 5 90.0 3.7
INFE 0.05 3 98.0 7.2
0.2 3 80.0 8.9
K 0.05 5 107 37
2 5 111 31
PEE R 0.05 3 108 55
0.1 3 85.7 7.0
KEM»T 0.05 5 79.1 1
2 5 113 6.0
fib & 0.05 3 117 33
05 3 92.4 7.2
T8 78 B AL B A5} 0.05 3 911 41
05 3 76.9 10
N-7&F /L KE 0.05 3 101 19
I S 05 3 89.0 7.0
ERAN I 0.05 5 107 17
2 5 88.4 8.1
TR 0.05 3 74.1 11
0.2 3 82.2 7.4
K 0.05 5 921 9.0
2 5 111 5.7
Ay 0.05 3 85.4 11
0.1 3 88.0 5.3
KT T 0.05 5 86.0 18
2 5 117 33
fibo & 0.05 3 84.4 16
05 3 82.4 13
T8 78 B AL B A} 0.05 3 82.3 10
05 3 73.0 8.3
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EAEEN

Bt AR WINEE WMEIR  snmeUne S sU

A5 AROIH g man (mg/kg) (%)  RSD, (%) RSDg (%) HorRat
U RY—F KkFE 10 0 20 75.4 10 22 2.0
= 2K 8 0 5 94.4 1 15 1.2
K1 8 0 0.2 91.6 13 16 0.76
N 8 0 20 84.9 8.7 15 1.4
EHBBIL 9 1 1 79.7 5.1 20 1.2
KEMATL 8 0 1 98.3 13 17 1.1
KEMAT2 8 0 12 92.3 1 14 1.3
KEimHd3 8 0 24 92.1 9.0 16 16
b b 10 0 0.2 88.7 18 32 1.6
TR B 10 0 0.2 81.7 12 23 1.1
TR R— KE 10 0 0.5 99.3 11 15 0.84
bk X ¥ 8 0 0.5 105 11 17 0.97
XT1 8 0 0.1 94.3 13 23 1.0
NN 8 0 2 94.7 11 16 11
EHBBIL 10 0 0.1 98.3 8.1 21 0.96
KEMAT1 8 0 0.2 101 12 16 0.77
KEIMAT2 8 0 15 103 10 15 1.0
KEIMHT3 8 0 2.5 102 6.8 18 13
b b 10 0 0.5 96.8 6.5 17 0.93
R B B 10 0 0.5 89.1 8.0 15 0.85
I AFAKRA  kE 9 1 0.5 91.1 10 14 0.77
T4=asa xR 8 0 0.5 106 20 26 15
=z Vg 73 NN 8 0 0.1 116 15 25 1.1
NEW) 8 0 2 102 8.2 19 13
EHBBIL 7 3 0.1 90.5 13 33 1.5
REHT1 8 0 0.2 106 8.2 26 1.3
KEMAT2 8 0 1.5 117 6.2 16 11
KEIMAT3 8 0 2.5 112 7.4 22 16
b b 9 1 0.5 91.1 6.3 13 0.71
TR LA B 9 1 0.5 86.2 5.7 17 0.93

- EENR (E—EBREIC X 5ER) ZVERY—F KO N-TEF LT YRY
— b BB (REZEEEHLERBHT R, UL T AREIZEWTH L, ) 1 4% 0.04
mg/kg. ZOft : FEH 4 0.05 mg/kg

- R TR (E BRI X DR 7V ARY— M REOEN-TEF LTV RH—
koo BB 4 0.01 mg/kg, Zofth - BB 4 0.02 mg/kg
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(%) ru~ 7T LH)

A B
ﬁ 15000 - 1 2 3 ﬁ 15000 - 1 2 3
imj 10000 - im; 10050
N o
L LS
i 11 5
e 0 4 ; i 0 ; ; ;
el 0 2 4 G & 10 e 0 2 4 G & 10
#3030 ESCiT]in P

BERRUAMEARODIOT LTS L
(KENE1: JIROR2— FFEIK, 2:3-AFILKRR T ZaFOEA VB,
3: J)RY—+FERKRERT, )
A REERR (K JE3E S LT 1 ng/mL)
B : IINEE (KEM2»9 127 VAR — k& LT 0.04 mgkg, TDOMMEKLE LT
4 0.05 mg/kg FH 4 EIRIN)

6 NUTV—IWREBEOHTAI a~ ~TT 71285 REESHTE
() Hrkgeay NYT VA=, PUT VAR KON T e a)ry —u
(3 Ak 57)
(2) ik
A HECHH
1) FUT VA= VEERERR FU 7 YA = [CuH1CIN3O2) 20 mg %
0.01mg DHTE TEY | ZTOHKMEZTLEL, 100mLDEET 7 A ZAN, Tk
h> 20 mLZMA THEMN L, FICERET224- U AF AR H U BN ZTHE
WRKEZFAR T2 (OB 1 mLIZ RV T2 =L LT 02mg 25467
Do ) o
2) RMUT VAR UAEAEFIR NU 7Y AR [CuH16CIN3Oz) 20 mg % 0.01 mg
DOHIETEY ., TOHEATHEL, 100 ML O£ET 7 A 3lZ AN, 7T b2 20
mL ZMZ T L., BICHERET 2,24- 8 AF L0 & 0 20014 THERERIR
ZHET S (ZOBWERIMLIZ MY TP AR ELTO02mgZEHT 5, ) o
3) mv oty — L IERERK 7'v vz} — /b [CisH17CIN3O2) 20 mg %
0.01mg DHTETED, TOHKMEEFTELL, 100mL DEET T AT AN, Tk
F> 20 ML Z M2 TN L, FITERET224- N AF AR BNz THE
WRE 2T 5 (oK 1 mL iz erarFy— e LT 02mg 258
Do ) o
4) REIKRAEER FERIZELT, NITVA =, RUT VAR LT
eIl — VRO B AERA L, 224- R AF AR =T E b
v (4+1) TEMICHRL, 1 mLPIcHREE L LTENEN 0.05~2 pg =z & A
DER O RIERAIEER 2T 5,
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B = =

& ==}

T H IHTEREF 10 g 2 001 g DKTECTEY . TOHMEAEHE L. 200 mL ©

=M T T A AN, T F=FUL—K (3+1) 20 mL Zh0Z. 10 458
E%, L7 h=FU/L100mL 202, 30432 ERE THiH+ %, 300 mL
D7 7 Aa%27 7 —RI}OTFICES, Mitikz A (5 B) TERIIA
WL7t%, EO=AT7 T A ROESZIEXR T =RV L 50mL THHE L, [F
BRICEBI AT 5, Ak 40 °CULTFOKIBTIZE A EHaE T 5 £ CTRIERME L.
WAL U o ABIRIATR 20 mL 200 %, B T AAER 129 2R BHATR & 95,

717 LALE REHRIR A M A4 Y o T A (20 mLARFEA) LT A,

50MEET S, 300mMLOARTIHE T T A% H T L0 FICES, EHRKRDO A -
TWERTIE T I A ar~xH o —EFf=F /L (9+1) 20 mL 75> T 3 [H¥EE L.
PEMRZNAR 71 7 MMZTINZ 5, WA TR TAHIO LiglZET D2 E T F L TER
LEBEEEAFEH ST D, BT~V —Fig—F /L (9+1) 60 mL 20 7 A2
A CRRICEH S, WK% 40 °CUL T OKIBTIE E A CHET 5 £ THIER
ML, BREH A& THMT S,

vruaaxtr—7% b (4+41) 10 mL ZIEREICINZ CTEREMEZRM L, A
YT T 4nH— (L 05 um BLF) TAIBBL., 7T HLHE 12T 550k
WL+ 5,

BT LNRLER || HENAE 5.0 mL 2 VB E 7 a~ NS 7ICEAL, EET S

FRENFEH T 245 % 200 mL O FTTET 7 22|25 H L, 40 °C BLF OKig
TIEE A EHET 5 CRUERM L%, EF T A& %o TREd 5,
AFH =T R (29+41) 2 mL ZEMEICINZ CTER-EWEZREN L, 17 LA
B NNZHET 28R & T 5,
TVREIa~w NI T 7 40—
T A AFLUVE AR UHEESE S T A (N 20 mm,
£ & 300 mm, RifE 15 um)
H—=KRATFLh: AF LR B ESERD T L (N 20 mm,
£ & 100 mm BifE 15 um)

wWOBE W v ruaaFY =Tk b (4+1)
i #H : 5 mL/min
v HY W 43 70~100 mL
BT LN BRI AR~ R U LI =0T A (910 mg) F2EAFY L —

7~ (29+1) 5mL THHFT 5,

REHEIRZ X =7 7 DA, BHAKDO A> TWe T T 7 ZAaz~x
=Tt hrr (29+1) 2mL FOT 2 EEE L, WKEZIERI =07 HJTMZ,
WRHENFTETAHI O EICET 5 £ TR S8 5,

1000mL ORFTHETTIAIEI=ANTLEOFICEE, ~FHhor—Tk& b
(1743) 25 ML I =W 7 AICMACERT A2 BEIELEN IS, BHHKRE
40 °C LN OKIRTIEZ & A CRL[E T 2 £ CTRUEIRM L7ch, EF T A&k Tz
32,



AFH =Tk (49+1) 2 mL ZIEFEICNA TERBWZEN L, 1T L0
AV ICHT 23 BHA R E 35,

77 NALE IV YUBFNANI =T A (690mg) P EAFY LT & b

(49+1) 10 mL T¥EHE 9 5,

REHAK 2 X =07 DI AN, BEHEIRD A > T\ TR T T A3z ~F 1
=Tk hrr (49+1) 2 mL $OT 2 BIEH L. WRIREZIER I =0 7 K2 A
RN TARNO LIICET 2 TREESES,

100 mL DR T 77 A a2 I=T7L,OFICEE, ~FHor—T7T8& M~

(17+3) 20 mL 2 I =47 AIMA CERT D2EBIEAEL ST L, WK%
40 °C LT ORI TIE L A EHi[E T 5 £ THRERM Lok, ER T A&k TH
&9 2,

224-F U AFNRZ =T M (4+41) 5 mL & EREICHN R CTHREY % %
WL, AR u~x s 7774 =T DB E T 5,

A~ NI T 74— ABHAR K OS5 RFR ORI AS 2 L 2T A7 v~
N7 7ZFEAL, 70~ N7 T 85155,
HIES B
Fi H g5 T U BA A AR R
7 7 L EA Ry T V= T8 B%Y T ==L —95%
VAFNURY verXHr 0 N 025 mm, X 30m,
MBS 0.25 pm) 4
X ¥ U ¥ —H A :He (1.5 mL/min)
AA 2T v 7 H A He (30 mL/min)
B F A :Hz (4 mL/min)
By B F A iEzEK (140 mL/min)
AOE O OAN ATy R (605)
OB AR L - 270 °C
717 LR 60 °C (2 minfR&EF) — R 30 °C/min—200 °C— F-iR
10 °C/min—280 °C (40 min {#£f)
o #F IR :280°C
B Bohirse~v T ARLNIT VA AR v af Y —L
FENEN 2500 =7 EHSOME, M) T7VARAAIE—ImIEZ RO THRE
MalER L, REFOKEEEZRETT 5,
£ 1 Chem Elut (Agilent Technologies ) T Z i L FEDEH D
2 Sep-Pak Plus Florisil Cartridge (Waters ) (24 72 B &D U P —/3— %38
LI ZNERED S D
3 Sep-Pak Plus Silica Cartridge (Waters ) |23 472 R ED U W — /N — &8k
LEEbDXITIZNERFD S D
4 DB-5 (Agilent Technologies ) (Z# 4R ED U —N—ZHEL-H D
XX EREDO SO
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(B%E) GIEN) T —va v
* WINEI =R K UYL A i

— — FEE o R BELRE
TR 554 S FE “(m';/"lfg% gL b”(‘i');‘” %SLD}(E;E

o KBS R A 01 3 %38 51
0.5 3 96.6 5.2
FELH 7K E R B A R 0.1 3 95.6 45

0.5 3 88.4 11
Lo AL 0.1 3 105 0.9
0.5 3 97.0 1.1
TIVT VT 7 0.1 3 82.7 4.0
0.5 3 86.3 45
ST AR LA B 01 3 %6 3.7
0.5 3 103 2.4
F L K E R A R 0.1 3 101 3.3
0.5 3 104 45
L9 AZL 0.1 3 101 2.7
0.5 3 104 1.9
TIVT IV T 7 0.1 3 98.1 2.9
0.5 3 102 54
S S Y S e PN ] 01 3 %4 8.7
0.5 3 103 3.8
F L K E Rk A R 0.1 3 95.3 3.3
0.5 3 101 3.3
L9 AZL 0.1 3 104 1.4
0.5 3 98.7 3.7
TIT T 0.1 3 96.4 0.8
0.5 3 96.5 4.5

- R ER Bk

AR R UL WO A DR s S

Ly HBlofE¥E L HorRat
porh BROME pow mas  (mgkg) (%) RS, (%) RsDg () OO
RUF DR )= s R AT 6 0 0.1 97.8 4.0 7.8 0.36
FUTDARY e A AR 6 0 0.1 94.9 5.4 7.3 0.33
FuvaFy— AT 6 0 0.1 96.4 3.2 6.9 0.31
- EE TR (B BR=EICX 5% Bk 4% 0.05 mg/kg

(%) sua~ 77 L6

1 RLFLAERL
. 1 2 FUTUR—
o ' 3 FEEaF=ll
ﬁ | | 2
| = 3
i | -
- I
..A-J- -'MHLI-"L“""‘J'—U'
] 5 10 15

[Eauiisi)
AmEH (BEEfAMICEEELLTO01 mgkg HEERM OU/AT LTS LA

7 ABERRRIFEOT A7 u<x 7T 71T K DR HTE

() g a) a-BHC, B-BHC, y-BHC. §-BHC. o0,p-DDD. p,p-DDD,
o,p-DDE. p,p'-DDE. o0,p-DDT, pp-DDT, 7/V KUY = KUY, T4/ KDV
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Vo NTEITaNFORNTE T a )L RE R (15 i4y)
(2) Ihrik

A HECHHE

1) BEEEAEEK a-BHC [CeéHsCls)] . B-BHC [CeéHsCls) . y-BHC
[ CeHsCls ) . 0-BHC [ CsHeCls) . o,p-DDD [ CuH1oCls ] . p,p'-DDD
(CuH1oCls) . 0,p'-DDE [ CisHsCls) | p,p'-DDE [ CisHsCls) | o0,p'-DDT
(CuHoCls) | p,p'-DDT [CuHoCls) . 7/ R U ¥ [CpHgCle) . = NV »
(C12HsClsO) . 7 4 /v R U > [Ci2HgCleO) . ~7" % 7 1)L [CioHsCl7) J O~
7H 7 aTRE Y K [CioHsCl,0) 4 20 mg % 0.01 mg OHFE THEY, TO%K
iz L, TNZEN 100 ML ORET T A |Z A, 7' 20 mL #1% T
W, BICKERET7 T AaDERET 224-F) AF AR X BNz TR
FERFR AR5 (CRLOEA 1mLiE, FEELELTEAEN02mg %
EET D, )

ERICER L T, FEERIEO ARG L, 224- I ATFAXZ =T
o (4+41) TIEMEICARL, 1 mL fIcKBE L LTENZER 0.05~0.2 pg 25
BT HHEDRKRAEER 2T 5,

2) TAWER~ TR TN BT AW~ 7Ry L Chife 149~250 pm (100~60
Awa) ) B1% 130 °C T 5HFMEERT 5,

B = =

Fh i IHTEEL 10~509 & 0.01 g DK E TRV, TOEAEFH L. 500 mL
DRI AL, 7T b= F VU /b—/K (13+7) 300 mL Z/nx. 30 MV iR
FTHHL, b= —%2 77—} TIcEEX, A (5 B) TR5lABL
THIHK & 3%,

i - TR 150 mL 2= 5 50 Uik N U o A% (5w/ivi) 600 mL &
AFH 100 mL 2 A7z 1 L O3k ANz, 50 LR IRE -
wEET 5, KE (TRE) % 1L0O45KEE} BIZ AL, ~F % 50mL & 1% T
FEOMIZIRV IBRE T EHET 2, KEEZET, ~F V8 (L@ 2o+ A
IZE Y, FICHMIRKF AIZK 100 mL 20012 TR 0 IR E 72 %5 E L,
KJE Z 500 mL D 3ikiR-=F CIZ AN D, iR AIZ/K 100 mL 20 %, [FERIC
BEL, KEZ DR Clzhbt, ~FH U EE 500 mL O =77 AT A
b, DR Cle~FH 2 100 mL 21z, FRCNICIRV BT %EE L, X
BEET, "XV UBERO AT T AIEDE DL, ~FVUEEEREOME
FRU L (HEK) THAL, 500 ML ORTIHT 7 23 IHERARTHE LT
%, O=MAT7 T A aROAMENARD EO~FH 2 THEF L, HiKE LD AHK
ZiELTCAREAGDED, A% 40 °C LLFOKIBTHK 5 mL £ THRUEERME L.
717 DR AT 2 REHAR & T 5,

77 LA TAW~ TR 599 (8.5~9.5¢g) MOWEEET U v A (MEK) 3
g (27-339) #ZnETh~FH AREIETH T 2% (N 15 mm) ([ZIEK
Pt LiAe, ~FH 40 mL 0%, EDSFETAF O Lo 3 mm O FE SI2iE
THETHRHEIE, 77 2Z2HRT 5,
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300 ML DR FIHT7 7 Aa%xh T LD FICES, REHEKEZ 7 T LI A, &
BHEE DN > TN T T T A azb@mO~F 4 Tl L, BEiRE 7 L2
Mz 5, WENKLETARO EHwmN»S 3 mmOEIIZETLHIETHR FLTERT D
FEEEFHSES, Flo~FHhr—YzFrz—T/0 (17+43) 150 mL &4 5
DTNz TRARICHR S S, WK% 40 °CUL T OKIBTIZE A EHET HE T
WERRAM L, BIZER T ALk THET D,

224-FU AF AR H =T by (4+41) 3 mL ZIEREICINZ CTHREY %2 A
MWL, A~ 777 4 —ICT 2 BHAKE T2,

WA a~< T 57 4— ABHR IR e O R IR SRR L uL 2 W A7 u<
N7ZTIWCHEAL, 7~ N T LRSS,
HERM Bl
i asl # o BRI
7 7 L RMAER Yy T U T A (14%VT )/ 7TuEl
7= )—86 % AT AR XY a—TF ¢ v
7. NE£0.32mm, K& 30m, fEE 0.25 um) 2
* ¥ U ¥ — 4 A :He (1.5 mL/min)
AA T T w7 F A Ny (60 mL/min)
OB 8 AN AT A
Bk I B2 250 °C
717 A R 60 °C (1 min fREF) —F-E 20 °C/min—180 °C (1 min
{RFF) —5IR 2 °C/min—220 °C (1 min {/FF) —FiRE
1 °C/min—250 °C
e #% IR : 280 °C
at 1 Bohfzra~ NI A0 E—7 @S TG % RO T Eft % (E
oL, SEtPo&RIEELZFE T 5,
H1 7u VP (Floridin®) o ER%ED L0
2 DB-1701 (Agilent Technologies f!) Xz & RZED D
(B%E) piEAN) TF—va v
« ISHRIENCER Je OVl U RS BE

; i e ; W E .. IS ROMR UK E
MR 4, spomE ORI gy WRARE BOTLER
a-BHC Bt A f 0.01 3 85.8 10
0.05 3 88.8 7.9
0.1 3 817 8.4
Eo9bAHZ L 0.01 3 94.7 20
0.05 3 9.1 19
0.1 3 93.3 8.7
B-BHC B & fil et 0.01 3 103 12
0.05 3 104 3.2
0.1 3 106 3.2
EovAZL 0.01 3 109 8.3
0.05 3 105 13
0.1 3 113 5.2




< IMEN R K O URSEE (e & ]

. . S IS0 EE S ROBIR U E
TR 4, wrtomm 22,;%5 g IR ol (*f)’;
y-BHC Bl & 7 A 0.01 3 81.1 12
0.05 3 90.9 3.0
0.1 3 92.5 3.7
EH9BAHZL 0.01 3 106 11
0.05 3 104 13
0.1 3 97.0 14
4-BHC Bt A fil 0.01 3 92.6 6.6
0.05 3 93.4 5.3
0.1 3 103 3.8
EO9HAZL 0.01 3 111 5.1
0.05 3 116 7.4
0.1 3 118 6.0
o ,p'-DDD Ficl A fidl b 0.01 3 109 5.3
0.05 3 102 36
0.1 3 103 7.5
Eo5vAZL 0.01 3 117 38
0.05 3 116 38
0.1 3 116 6.6
p p'-DDD Bl & fi Bt 0.01 3 107 4.4
0.05 3 102 5.3
0.1 3 101 6.3
E9bAZL 0.01 3 104 13
0.05 3 118 1.7
0.1 3 109 16
0 ,p'-DDE Ficl & fiil 6} 0.01 3 94.1 7.4
0.05 3 88.9 4.4
0.1 3 93.1 8.9
EHBAHZL 0.01 3 102 8.5
0.05 3 100 5.2
0.1 3 104 9.6
pp'-DDE Bl & fil 0.01 3 77.9 9.0
0.05 3 81.7 2.4
0.1 3 86.1 7.9
EoHvAZL 0.01 3 87.9 9.3
0.05 3 97.2 9.1
0.1 3 92.8 12
0,p'-DDT Ficd & il A5k 0.01 3 85.9 35
0.05 3 85.8 0.3
0.1 3 87.9 6.4
EHBAHZL 0.01 3 91.7 10
0.05 3 97.3 8.3
0.1 3 96.9 15
pp'-DDT B A ALkt 0.01 3 90.1 7.3
0.05 3 86.6 2.3
0.1 3 89.8 6.4
E9bAZL 0.01 3 90.9 6.4
0.05 3 94.8 47
0.1 3 99.8 25
TARY Fid & 7 A 0.01 3 74.2 4.2
0.05 3 74.0 3.2
0.1 3 73.7 33
E9HLAZL 0.01 3 79.6 4.6
0.05 3 81.6 13
0.1 3 84.4 15
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< IMEN R K O URSEE (e & ]

AN B AOMEL R R UK

VRN AR 53 44 REBOE ) R %) ReD, (%)
TR Bl & £ A 0.01 3 100 8.0
0.05 3 98.0 4.9
0.1 3 104 5.2
EobAZ L 0.01 3 85.7 15
0.05 3 811 44
0.1 3 87.8 7.1
FANRY B A ALk 0.01 3 101 36
0.05 3 99.4 4.1
0.1 3 106 4.9
EobAHT L 0.01 3 106 8.0
0.05 3 109 6.9
0.1 3 106 9.0
BT B & finl et 0.01 3 82.5 17
0.05 3 84.2 2.2
0.1 3 83.3 4.4
Eo9bvAZL 0.01 3 80.5 11
0.05 3 86.5 10
0.1 3 86.6 9.0
AT ZIaNERFUR A AR 0.01 3 85.9 7.0
0.05 3 81.8 6.8
0.1 3 89.5 18
Eo9HAZL 0.01 3 83.3 8.9
0.05 3 94.0 2.9
0.1 3 99.3 6.2
- L[R)EABR
. e e ARNE B OWRINIEE O RNENER SR LR SRR
%57 4 B o FEJE WM BEE (mgkg) (%) RSD, (%)  RSDn () HorRat
a-BHC i 7 D11 4 fi B 3 0 0.06 94.1 2.8 6.9 0.31
B-BHC i s JHL 4 fi B 3 0 0.06 105 4.7 8.2 0.37
y-BHC i s JH B A fi B 3 0 0.06 98.0 4.9 4.9 0.22
J-BHC ik 3 I B A fi B 3 0 0.06 99.8 8.0 8.0 0.36
o,p'-DDD 5 5 P 4 i 3 0 0.06 89.1 4.8 6.9 0.31
p,p'-DDD Pl 5 £ i 3 0 0.06 88.7 4.7 9.4 0.43
o,p'-DDE i 3 J 1) B A £ B 3 0 0.06 80.4 4.8 4.8 0.22
p.p'-DDE i 1 A fi B 3 0 0.06 73.3 6.2 11 0.48
o,p'-DDT i s JH A fi B 3 0 0.06 74.4 5.9 6.7 0.31
pp'-DDT ik 3 J 1) B A fi B 3 0 0.06 81.7 5.2 8.9 0.41
TV R v R RS R 2 0 0.06 77.5 10 13 0.58
T R U > R A R 3 0 0.06 89.8 5.9 14 0.64
FANRY R AR A R 3 0 0.06 93.7 5.9 12 0.53
ANFE T RS R 3 0 0.06 80.8 6.3 11 0.48
~TprenERRe R R LA R 3 0 0.06 91.1 4.8 9.7 0.44




(%) su~ 7T LH)

a-BHC
y-BHC
AZ2o200
TILFY
B-BHC
8-BHC
AFRoQNIRFF
op'-DDE
p.p'-DDE

10 F4ILFY
"1 TFY2
12 op'-DDD

13 o0p'-DDT

14 pp'-DDD

5 pp'-0DT
— 1 1 I | S W— 1

0 10 20 30 40 50 60 70
EE1Eo

HAmEH (E5HAZLICREEELTO0.01 mg/kg HHHEHM) )
DE/AsIcd Ry ESNN

© O N WK -

8 24-DNUN245-TDOHAY u~ K75 712 %5 RESHTE
(1) HIREEEY 24D KT 2,45-T (2#457)
(2) HHriET!
A HECHHE

1) 2,4-DEEMEFE  2,4-D (CgHeCl,03) 25 mg % 0.01 mg DT E TEY . ZD¥
EZFLEEL., 50 mL DBEEET 7 AT AN, T M ZMATHENL, HIT
BEHRETTE 22T 24-DEERKAZRET S (Z0OWK 1ImLiE, 24D &
LTO5SmgZ=EHa7 5, ) o

2) 2,45-T HEYEEH  2,4,5-T (CgHsCl303) 25 mg % 0.01 mg DHiE TRV, *
DO¥fEZFEH L, 50 ML OEELEET 7 Al AN, 7' M2 TEML,
FIZEMRETT® 2 MA T 2,45-T EEFKAZRLST S (Z0OWK 1 mL (&,
245-TLLTO5SmMgE&HT5, ),

3) ATFNT AT IALBEIKIRGEER  BHICEEL T, 2,4-D X 2,4,5-T B A5V
4 1 mL % 50 mL ® 7237 7 A T IZIEMEIZ A L, R P A&k THE L
7o, AZ =L 1ImMLERRYAFALIYALIT Y AKX 4K 0.5 mL Z01% 30
SEEET D, ZOMIGKICER T A ko THE Lok, ~FH 2z Tk
EWMaEN L, BIZAFH O CERBICHARL, 1 mL Fi22,4-D XN 245-T &L
TENEI 0.002~0.1 ygFEU EEZE AT DA D A F L 2T WAL EIKIR G UE
a2,

4) TAB~ TR TN BT A B~ 7 x v L (Rt 149~250 pm (100~60
A ira) ) H2%130°C T A6 BFRIFMEE L, mtg. 1viwdtdX &K E Nz T
BOIRED,

B = =2
fih H INTEEL 20 g 2 0.01 gOHTETRY . TOEEZFHF L, 200 mL &
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el & =7 T A a2 A L, K30 mL K OWERE (1 mol/L) 5mL 2z T L,
30 MEFER., FIC7 R 70 mL 20, 30 H RV IRE Tl 5, 200
mL ORET7 I XAa%27 7 —K}FOTICES, ks A (5 B) TR
AL, LD =A7 T A a xS ZERT & For50mL THAE L, FERIC
WBl AT 5, TICEET 7 AaOERETT® 2Nz, BRICHT 2508
WL+ 25,

Ko @ BUBHANE 10 mL &2 100 mL R T 7 7 A 2 ZIEMIC AL, £ 5 mL
FOWERME L7z, Kk MY U AR (2mol/L) 5mL #h1% ., 30 7§k
B4 5, Zhailr FU U ARK (10 wiv%) 50 mL } OMEEE (2 mol/L) 50
mL T 300 mL O3 ERF AL, YoFLz—FL—~FH 2 (2+41) 50 mL
EMx, 5 MRV IBRE-%EET 5, KE (F/E) % 300 mL O3k} B 12
AN, vZFrz—T)—~FHh B (EE) & 200 mL D =fA7 7 XA alZ Al
5o DR} Bl =From—T b—~FH 1 (2+41) 50 mL #0x. 5 4R
DIRET-HBFHEL, V2T LT —T I —~FH U EEEO =7 7 2 aiz5bt
Do VEFNZ—T )N —~FHUEEEBOMBET MY UL (MEK) THIKL,
300 ML D27 7 AR ARTHI|T 5, LO=A7 T Aa LR A%
IER AV EO = F T —T b —~FH o (2+1) THEF L, iR E O AR %L 8
LCAIREGDED, A% 40 °CLL FOKIBTIZ & A EFEET % £ CRUE IR
Licth, BRI AL K-> THET D,

PR A& = F L —7 )L 50 mL T 200 mL D43k CIlc L., (REg/kFES
NU T AR (4 wivi) 25 mL ZANZ, 5MEVIRE %@L, KE (THE)
Z 200 mL O53EIE}; D ICAND, mikiEF C IZREEKET MU U LEIK (4
WIV%) 25 mL Zx ., [AERICEAE L, KEZSHkiR} D IcGbt b, mikikt
D [ZHilE (1+45) 20 mL ZhN &, REEHT ADBENINE > 7-%, IV =F /L=
—7 /L 50 mL # /%, 50FIR VIR - %iFE T 5, KiE%E 200 mL O 5 iklEF
EWCAN, Y=Firz—7)ug (LE) 2 200 mL O =fA7 7 ZAalZAb, 7
WKFEICY = FL=—F7 L 50mL Z N4, [FERICEEL, Y= F Lo —T ) LE
Z200mML D=7 T A/ bEs, VFALT—FTIBEBEORET MY
UL (HEK) THAKL, 200 mL ORTIET 7 XA I3 AMTHEBT H, LD
AT T AAROALSMEINERDVEOY = F L —F VT L, HiRE L0 A%
ZBELTAREAEDLE D, A% 40 CLLTOKIBTIEE A ERLET 5 £ CHUE
AR L1k, EBHEH A ko THIET D,

AF T AT Al FREMIZAZ )= 1 mL KON AF LU NTT I AH
K05 mL 2 MR T-1% 30 flEE L, ER T A %K THET 5,

~X U 5 mL EMACERBYEEN L, 17 LT 2R EHAR & T 5,

BT LE A~ XU A5 (45~5509) KOWREET b U A (HEK) 2
g (1.8~22¢9) #zxhth~FH ARBIETH T 2E (W 10 mm) [ZNEK
Tt LiAA, WRIE N FE TARID Sy s 3 mm OF SIZETHETHRE S, 17
LT 5,

REHRIR 2 7 DA, BEHAKD A > T\l T 7 7 Aaz~fH 2 5
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mL TP L Tl E2 H 7 22 A, WEA AR TAHO B 6 3 mm OFE S
ETL2FETHRHSED, ~FHhr—YzF iz —70 (19+1) 50mL &4 7 AIZ
Mz, FAERICIEESE 5, 300 ML ORTH T T A% 7 LD FICES, ~F
P —YxFrT—F)b (4+41) 100 ML ZH T LIZMZ T 2,4-D A F LT AT )L
KN 2,45-T AFNVZATNVEFERHSE S, IWHHEAZ 40 °C LLTOKBTIEE A
CHLE T D E TRIERM L72%, EFR T X 2% THIET 5,

~FH 5 mL I EMICMZ TEEMZEN L, WA~ N7 57 4 —|2t

ToREHAR &I 5,
HAI A= b7 T77 40— REHEIRM O A F LT AT ALEEEAEERS 1

MLE T A7 ma~ N7 T 7IZFEAL, Z7u~v N7 T 0555,
HERM Bl
i asl # o BRI
7 7 LR ERT Yy T U= T A B0%NY TuAn
TENLAFIL—50% T ATF AR vaxtra—T 4
Y7, NE0.25 mm, K& 30m, fE/E 0.25 um) *3
* ¥ ¥ —#H A :He (1 mL/min)
AA T w7 HA Ny (60 mL/min)
OB E AN AT Yy LR (6059)
#XOBF B AR B ;280 °C
717 L R B 80°C (2 minfREF) —HR 10 °C/min—280 °C (5 min
RFF)
o #F IR :300°C
at 1 Bohfzra~ NI A0 E—7 &S TG % RO T Eft % (E
L, B D 2,4-D BK N 2,45-T &EZHHT 5,
W1 AT LK, AEAKILZA~FY 2 200mL TRV IBEEELEZ DO
2 7nr VYU (Floridin ) XXz EFEDH D
3 Rtx-200 (Restek f) I TN EFFEDOH D
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(B%E) GIEN) T —va v
* WINEI =R K UYL A i

; ' e ; W S R E RS
W48 B0 K f@ﬁf dog L PR §$hi5
24-D T A T — R B LA R 0.05 3 76.7 6.7
0.25 3 88.3 17
0.5 3 89.3 13
PR IE B B & f et 0.05 3 73.7 2.1
0.25 3 95.3 14
0.5 3 82.0 15
AEVTIA4 T T A 0.05 3 105 15
0.25 3 94.7 9.6
0.5 3 86.7 1
245-T 7 uA T — R I AR A 0.05 3 73.0 6.3
0.25 3 72.7 35
0.5 3 73.7 18
AR E H B A Bk 0.05 3 82.7 21
0.25 3 72.7 18
0.5 3 73.3 21
ABZYTUIA 0T R 0.05 3 67.3 1
0.25 3 73.7 8.7
0.5 3 76.3 18
- L[] FABR

FRhat EmEHR OWRINPEE RNEGE  SndE URE  SimEesE

N ESNTN ) B e w HorRat
s BROBE oy pan (mg/kg) (%) RSD, (%) RSDg (%)

24-D g5 AL A Rk 6 0 0.25 81.4 5.2 8.5 0.42
245-T 3> Bk Ak 6 0 0.25 89.4 5.6 11 0.54

(%) Zu~ 7T L4
2404 FILIAF I

'l 245TAFILTAFI
. | . |
i | 15
i

{5
[ —
f

{5

[— 1 — L I I 1
0 10 20 0 10 20
{®F0RE 2l iy

winaE (BRSfAz 2,4-D R1U2,4,5-T £ LT 0.25 mg/kg ¥ E:5mM)
DAl A WN

9 EPTC KU _BAb=F Lo OH A a~ 7T 7 EHEEHSHFHI L DR HTIE
() Zirxtgfba®  EPTC KON _Rib=F v (2 a5y
(2) ik
A HEOHHE
1) EPTC R #EJ5K EPTC [CoH1sNOS] 25mg % 0.01mg Dk TEY . 0¥
iz L, 50 mL OEELRET T AZAN, T2 M2 THENL, B
EHRECTT e b2 S (ZOfImLIX, EPTCELTCO0SmgzEHT 5, ) .
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2) “RAb=F U UERREK Rk F L [C:HsBrz) 25 mg % 0.01 mg OHr
FCTEY., TOEMEEFLEEL, 50 mL OBEL2ET 7 AZ AN, 7' M
ZTCENL, BIERETTE N ZM25 (ZOK 1 mL X, —Ribk=FL >
ELTOSMgEEHT D, ) o

3) BIEGEMER  EPTC RO Rib=F L U EHERIKRO —MZRA LIk,
ANFYUTERICHIR L, 1 mL 12 EPTC KO Bfpk=F Lo L LTERER
0.001~0.5 ug # &H T HEm O BRIIB AR 2 i3 5,

B = =2

T i HAEL 209 % 0.0 gDHTETEDY, TOHEEFTEL, LLEDT 14—
Voo AL — KB T T AT AN, K400 mL EZINZ, EIZA~FH 220 mL &
EMECIMZ T2tk YU a il 02mL 2Mx%, ZOREB7I I Aa%T 4 —
Voe AKX — I IREIERELIZ L DT, v ML E— X —TCME L. WhEEE A
THhbH 60 MINBGERIE L2 % BmT 5, AE NI v THNOKERHET, ~FH¥
JEEDRAMTABLA A7 v~ k7T 7EBESIEHIC X HHIEICHT 5 EHA
(s R

A~ 77 7EEGHIFHCLHIE B K OE BIER SRR 2
UL ZH A7~ N7 T 7EESTEHIEAL, @BRAF U7 e~ 7T A
s

HIES B
(A7 va~< ~T7Z 7%5)
7 7 LA REY TN T A (6%YT )T RE
VT 2 =)L =94 %Y A F LR Y voa AL
AL N 032 mm, £ & 30m. BEE 1.8 um) 2
¥ ¥ U ¥ — 4 A :He (3.6 mL/min)
WO 8 A AT Uy LR (605)
OB EON IR B : 250 °C
7 A A O 50 °C—FR 10 °C/min —180 °C—H-{i
30 °C/min—250 °C (10 min f££F)

FHEES)

H 5 DU E AR BT R

VA =T 2 — ARE 250 °C
4 v JE IR FE 200 °C
v b W ETAA A (BD ik
A v fb &\ JE:70eV
= % — A F v E@EAA4 2 m/z189 (EPTC) . 109 (—Rfk=F L

V) | FERA A m/z 128 (EPTC) | 107 (- Bk
TF L)

iR Bohi®BRA A URHZ e N T ALY — 7 HEXIEE X ZK
DTHREMREZER L, BT O EPTCERY B F LU EB2RH TS,

1 ~FFURFHHLANE S, MAKIREIZS CUT LT 5,

~

CIENENENEN3.

e
Z
=

409



2 DB-624 (Agilent Technologies ) XX Zi L RZEDEH O
3 GCMS-QP2010 (SERUERTHR) 12 & 2 & SiH5
(%) GIERNY) T —va v
 WRINTEN S fe OVl U JE

wsre wmoms UUE el PERE 2R CEE
EPTC T F A finl ) 0.025 3 91.9 8.2
0.2 3 88.1 1
4= F Bl A R 0.01 3 98.3 6.1
0.025 3 88.5 1
0.2 3 94.9 6.5
EovAZL 0.025 3 95.5 3.6
0.2 3 93.5 8.0
TAFE 0.025 3 93.1 3.0
0.2 3 95.5 6.4
—HEfp=FL %5 B A £ k) 0.005 3 98.7 1.2
0.2 3 96.2 35
2 F il 4 fil et 0.005 3 101 41
0.2 3 101 1.8
EHBAZL 0.005 3 103 6.3
0.2 3 99.3 17
I 0.002 3 96.7 30
0.005 3 99.3 31
0.2 3 98.2 1.3
- R FAER
' o v DR EHR RINJREE WONEMGE AR LR R
ik RHORE g e (mg/kg) (%)  RSD, (%) RSDg (%)
EPTC AR R O 8 0 0.04 113 6.9
OB AT L 8 0 0.04 109 7.7
SRk Ly AAIRE AELA R 8 0 0.01 106 11
LA L 8 0 0.01 106 14

- ERTR (E—RBREICLDHER) EPTC : &k  0.01 mg/kg, —Hib=

F L@k 0.002 mg/kg
- B TIR (H—RBR=IC L D ER) EPTC : &%tH  0.003 mg/kg, —Rik=
F Lo @k 0.0007 mg/kg
(%) ru~< k7F LH
EFTC
" ) ZEikTFL
H |||| % .'I.
H!-IE | I' [:I'P lII II
[\ I o WAL .
135 ' 14 5 5.5
EEliis Py E=Eiivi e

wmiEE (5432 LIZTEPTC &L T 0.25 mg/kg.
“RIEIFLUELTO.01 mgkg HEERM Nr/OT IS A

10 T7OVRAAFAKRDNT O T 2 )JRADH A a~ 7T 712X 5 RIS E
(1) gk e TIOVRAAFAN DN T 7= 2R A (255
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(2) ik
A HEOHAH

1) T UURART REREF R T VU ARAAF I [CioH12N3OsPS2) 25 mg %
0.01 mg OHrETED, TOHMEEZFEL, 50 mL OBEAEET 7 A 2T AN,
T rEMAZTENL, BIERETTE b Z2MATT V2R A AT LFESE
Fii 242 (o 1mLid, 70 R"AAFLELT 05mg 28 H T
Do ) o

2) 7 m 7= AR AR 7'u 7= /)RA [CuHisBrClOsPS) 25 mg % 0.01
mg OHIETEY, TOHKHEZiHEL, 50 mL OBGELEET T 22l Ah, Ttk
Moz MzTENPL, FICERETT Y b2z Ty e 7 o /) ks AEHERKR %
D (ZoimLix, e 7= /KA LTO0SMgEEaAaT 5, ) .

3) BEKEAEMER  HHICELT, TYVVERAAFALERT BT = ) R AKHE
YRR DO —EZRAE L, 224- P AF LR Xy —T & b (4+41) TIERMEIC
FIRLU, 1mLPICT P URRAAF AR NI 7 2 /)R ALE LTERLEN 0.02~1
Mg Z & AT D8R ORI AIERER 2 S 5,

B = =

il M itk 109 % 001 g OHTE TEY . TOEMEAFEE L, 200 mL O
e =7 7 A3l A, K10 mL Zx L 30 ofEFE L%, 7k b=
K UL 100 mL Znz., 30 MRV RS Tt 5, 300 mL ©7e 37 7 22
7 7RI OTICES, fitiEE A (5 B) TRIIAE L%, ko=
77 ARSI EZIARTE F=FVU /L 50 mL THE L. RIS A3
%o A% 40 CCLUL T ORI TIZE A CHLET 2 F CTHIEIRM L2k, BEFE T A
BRSO THET D, YZa~fHho—7% b (7+43) 10 mL (#3%E1E 20 mL)
ZIEMEICIN 2 THREY 27 L, 10 mL o dekem o rbEE I A, 3,000xg T 5
srfiizE DBt L7k, BBARRE AT T 7 40 Z— (FL#R 0.45 pum) TAiE
L. #17 LA T3 23 0BHAR & 35,

VN5 N AEHAR 5.0mL 27 Wi/ a~ N7 7 7IZHEAL, TV VHRA
AFNVRERT 0T x ) RANEHRT HE45% 100 mL O3 7 7 X245 L,
40 °C AT OKITIEFE A CHET D F CTRULREME Lok, BT A2k TH
3%,

ANEH 2 mL A CEEMERN L, BT N I3 25 0ehAR & 3
Do
TRET v~ 777 40— f
Vi = L AF LUV EoNAROBUOETESEL T A (RN 20 mm,
£ & 300 mm, HKifE 15 um)
H—=RBFGh: AF LU AR P U EEASET T A (£ 20 mm,
£ & 100 mm, HKifE 15 um)

WO Wy Zu~ntV -7k by (743)
it K : 5 mL/min
4y HL M 43 : 70 mL~120 mL

411



BT LB N AR A M~ RV AI =T A (910 mg) FlEAFH L5
mL TG 5, BRI Z D 7 22z, BREHRK D A>Tz 100 mL O 72
THT7 T AaE~FH 2 mL 0T 2REESHL, RIREZIEKRY 7 22Mx, K’
ERFETAKID FERCET A E TR S5,

S50mLORTIET 7 RXAa%2 7 LD FICES, ~FHho—TkE KM (1743) 15
MLEMZCT VLV RAAFARRT T 7 = ) RAZRH S® 5, IHTEE 40 °C
UTFOKBTIEE ALCHET D CTRUERM L%, ERT A2k TiET 5,

224-F U AF AR Z =T b (441) 1| mL 2 IEREICINZ CTREEY %A
MWL, AV~ 777 4 =TT 2 BHAK E T 5,

HAa~ 777 4— HEBHRRE O REIRGEERS 2 L 2T A7 u<
NTTIWIEANRL, Ju~ NS T LERD,

WESME Bl

i t o RO ERMEE (VU BmHAT L2 —)

7 7 LA ERY Yy T =BT A B5%NY T rtu
BEL—65%Y AFNRY axH BB N
££0.25mm, EX 15m, BEE 025 um) *3

X v U ¥ — 4 X :He (2.0 mL/min)

AA T w7 A He (30 mL/min)

# Bt # A :H, (75 mL/min)

B % H A EEZEA (100 mL/min)

Aok E AN AT Uy LA (455s)

AOBEE AR B - 250 °C

717 A FE R 70 °C (1 min f/FF) —20 °C/min—250 °C (4 min f#§F)

Mo & R 250 °C

OB Beohiru~ N TAnbLE—EEERD THREREZER L, &)
BIHFOT VR AATFNVER DN T BT = ) R ABERENT 5,
£ 1 Sep-Pak Plus Florisil Cartridge (Waters ) (272K ED U HF— 3 — %5

WLEbOIIZNER%ELDEL D

2 REHEAIICIZ S 7 AT — L EGFEDO TWRWNWT T VALEE DA — b

AT 5,

3 Rtx-200 (Restek #) XiZZh ELFEEHDH D
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(BE) GIEAN) T —a»
- WINEI =R R UYL A

§ . I . WhEE . S LROMOR UK E
N S o0 ﬂﬂﬁg s L “%E?i ﬁgxﬁf
TV TRARATF )L Rk E A R Bk 0.05 3 104 3.3
3 3 104 2.4
L 4 87 B A A R 0.01 3 90.9 13
0.05 3 76.3 12
3 3 78.7 4.3
INFE 0.05 3 111 2.0
3 3 86.4 1.7
HRE 0.02 3 110 3.9
0.05 3 117 3.3
3.0 3 112 4.6
FGATTAA E— 0.01 3 108 12
0.05 3 88.7 8.8
10 3 78.3 4.2
S BB IR A 005 3 10 07
3 3 92.9 10
L A4 B A B A A k) 0.01 3 112 1.4
0.05 3 105 1.7
3 3 96.6 35
INE 0.05 3 110 2.8
3 3 98.5 1.0
W 0.02 3 109 3.7
0.05 3 120 0.8
3.0 3 114 45
FGATTFTAA Fa— 0.01 3 105 8.3
0.05 3 99.4 3.7
10 3 88.0 3.4
- R ER B

B AR ORONGEE BMEGE  seo URE  RREERE

53 4 AEFOREE gy BEH (mgkg) (%) RSD, (%)  RSDn (%) HorRat
TOVRAAFIL AT R AR 8 0 0.1 88.0 7.2 9.7 0.44
TNT7INT 7 8 0 0.1 99.3 4.1 12 0.54

T )RR AR 8 0 0.1 92.4 7.0 14 0.65
TNT7NT 7 8 0 0.1 96.6 6.8 12 0.56

- EE MR (E—-HBREIC X 5HR) fAkE (FRFEZRS) 1 4 0.01 mg/kg.
fRgEd £ 0.02 mg/kg

R TIR (B —3RBREIC X 2 ) ikt (fR%EakR<) & 4 0.002 mg/kg,
fdEh 4 0.003 mg/kg

(BE) ya~< 7T 46
o7z AR R

SiEE

{

ISP
|
|

| L
0 . 2 . 4 o E. ] 10 12
(R30S
AmE GLA4HAEHARAEEICREEL L T0.05 mg/kg HHYEHRM)
(DE/An kel A NN
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11 7E7x2— MR AZI RKRADEEK I v~ 8777407 AEEGHTFIC
[ IRg 53 BT i
() StrstgibeEym T 72— ROAH I RKRA (255)
(2) AP R
(3) mHrik
A HECHHE

1) 77— MEWRFR 7% 77— b [C4H1tNO3PS] 25 mg % 0.01 mg D
EFTRY, TOEMEEZTHEL, 50mLOEET I AT AN, T 22T
WL, FICHERETTE b 2MATTr v 7 =— MEEFRKRZ RS 5 (Zo
WimLiZ, 787 =—1r &L TOSMgE&HT D, )

2) AHX I RRAEAERGE A HX I FAR [C,HsNOPS) 25 mg % 0.01 mg DOH7
FTERY., FOHMATIEL, 50mLOER 7 I AT AN., T 22T
WL, FIHERECTTE 2N TAX I RAAEEFRREFART S (Zo
WAimLit, AZIFKRALELTCOSMgEZEHET D, )

3) BEESEMER  BEHICEEL T, #EERKO—HEZEAL., 78 M TE
MEICAHAIRL, AmMLFICT 72— FROAZ I RBERAELTENEN 20 g 25
B4 5 BB AEERKEZ AT S, ZOEEFK 1 mL 2 ERICE Y, EFED
A& ko T L7cte, KCTIEMIZHRL, 1mL FIZ7E72— RO AZ
RABRAL LTENZEI 25~250ng 5 A T 58RO RFIRGIERER 2 LS 5,

B E =
Fih H /\ﬁ’gﬁﬂ' 10 g 2001l gD ETERY, TOEMEEZFH L., 300 mL ©
R =H7 T R a| ok 20mL (RZ4%HEIZ 30mL) ANz . 30 4fEEE% .

ELYth/mmm(%Waimmm)%mZ 30 R Vv IR CTHhiH 9%,

200mML D&Y 7 XA ax7 7 —iR}FOFICES, itz A% (58 B) TH
FlAW LTcth, oD =A7 7 Aa ORI ZIEXR T & F o 50mL THE L, [FEE
Bl AT 5, HICERET 7T ATIDEMRETTE N E2IMZD, 2O 8 mL

(W (FRb o a2 R<, ) X, FIZ7 & o CEMRIC 10 EHR L%, F0
W8 mL) Z50mLDRTIT T A TIEMIZAIL, 40 °CLLFOKIETHKI 1 mL
FOWERME L, LT N A 1g kUK 3ImML ZIx, BT LAEE IZ 5
LREHRR & T 5,

BT LB L REHARE SIS A Y U T A (5 mL REEH) Elic AR
#%. 10 HMEET S, REHREDOA> TWERTH T 7 A3z ~F% > 10 mL
FTOTARPESEF L, WREIERS 7 22N Z, REDPFTE CAAIO EulcET 5 F
THHSE D,

SHMTr A VLI T EAOTIZH LN COEE=T /L S mL THE LIS T 7
7A4 M=K I=HF 5 (500 mg) F2EHEFEL, 200 mL ORI T T AaE
=BT ADOFICEL, BREHRERDO A>T\ T 7 7 XA azfiiE=F /L 10
mL 32T 2 BI¥EE L. BeiRZNER S 7 2N A, R A Fe CAAIO Eiglc s
HZETHMEFSHETCT 72— MEROAZ I RARAZRHSE S, BICH#FRT L
40mL %77 K2z, RRICEHSE 5, WHIEE 40°C LLF O KB T 1 mL



FORUERM L%, BEHAEES>THET D, ~FH o —T% b (7+43)
SmL 2 X THEREMER L, BT L I 23 EHATIR & T 5,

717 HALER 1 YUATNVI =T A (690 mg) FPEAFH LT & Y (7+3)
5mL THET 5, REHAKZ I =8 7 LA, WEDNFETAF O LI EY
LETHRHESES, REHARDO A TWERTIE T I Ak ~FH o —T & b
(74#3) 25 mL 2T 3EIPEH L. WIRZNAR I =5 7 22z, RIS S
¥ 5,
50mL O TIET7 7 A% I=T7 LD FICEE, ~FHhor—T&F (1+1)
20mMLEI=F T AICMATT 72— MR OAX I RBRAZREHEIES, Bl
KA 40 °C LR ORI\ TR 1 mL F CRUERME L%, EFR T A &2 k- THET
%o K1 mL ZIEFECINA THEREMEZEN L, RiIksa~ 7o 7207 KAVE
BEONTEHZ K 2T 23 EHER & T 5,

Wik v~ N7 o7 %07 MAVERGHHFHC X D
BEERA 2 uL 2RIk a~ N7 7 2 07 LA
BH 7o~ 7T L0555,

HIES B
(k7 v~ 77 7H)

o REHRIE AR O IR S
HESPFHIEA L, BIROS

I==R

VY 7 L F BTN YT Y BTN T AN (2.0
mm, & 150 mm, KifE 5 pum) "4

i it e : 2 mmol/L BEBR T > &= LRI — A X J — )b
(19+1)

it # : 0.2 mL/min

A7 A FE IR B 40°C

(% v 7 WV BT aHEs™ )

T 5 U EmAE & TR

A4 F v fb E:ixzL7 oA r—AF 4k (BSD ¥ (EA A
E—R)

A4 A4 v JR |\ O 120°C

FYNR— g H A N, (800 L/h, 350 °C)

¥y 7Y —®EE:05kV

= — v H A :N; (50L/h)

= — v E FE:TEROEEY

2 U ¥ g v B A Ar (0.20 mL/min)

aYVa R FX— 1 FROLEEY

T = F — A4 F v FTROEED
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x  BWEOWNESRME

TVh—Y— FuFy A Fr A=y ayvavr

HE xR Y'E A EEH R & TR X —
(m/z) (m/z) (m/z) (V) (eV)
T 7 =— b 184 143 — 0 — >
— 49 20
AH I REKA 142 S — 30 15
— 125

G A BoNTEBROCRE 7 v~ b 77 L0006 E— 7 [ XdmE S 2K
THREMRZIER L, REHOT7 72— FEEKOAX I RARAEEZRH T 5,
£ 1 Chem Elut (Agilent Technologies ) XX Zi L FRZED L O
2 Supelclean ENVI-Carb (Sigma-Aldrich ) XiZZH & RZEDH D
3 Sep-Pak Plus Silica Cartridge (Waters %) (234 72 K& D U W — N\ — &
L7ZbDOXITZNEREDE D
4 TSKgel ODS-100V (Y —8) NiZZ N &FR%EDOH D
5 Quattro Premier (Waters ) (2 X % 561
(%) HhEAN) T —va v
< IINENN R e ORI U RS BE

V i ¥ E . b Jek iy
RN 4 B0 ”?f]';jfg% i L “"7“‘7’”('05/('))”;‘* ﬁgsfrb(*j:)’;
TET7x—k Fik 55 7 B Bic A A 0.01 3 78.4 17
0.5 3 70.3 6.1
LA A E LA R 0.01 3 83.4 34
0.5 3 835 5.1
s 0.01 3 78.0 8.9
0.1 3 83.0 10
LobAZL 0.01 3 77.1 8.1
0.5 3 80.5 41
FALT 7T 7oA 0.1 3 73.4 8.8
3 3 79.1 2.3
b b 0.01 3 79.0 36
0.1 3 86.9 2.4
AH I RERA % 75 £ B A DA 0.01 3 90.3 7.0
0.1 3 83.3 7.7
A A E LA R 0.01 3 79.6 12
0.1 3 87.6 5.8
s 0.01 3 75.8 2.1
0.02 3 84.3 12
0.1 3 90.2 2.0
LobAZ L 0.01 3 81.9 9.5
0.1 3 82.3 5.2
FTIAT 7T 7oA 0.1 3 89.0 13
3 3 731 5.8
b o 0.01 3 85.7 13
0.1 3 725 15
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EAEEN

AR TEHIB YRS WML s L R

R % AROE gy mau (mgkg) (%)  RSD, (%) RSDy (%) HorRat
TEZx— b ARG REAS SR 10 0 0.1 81.9 17 11 0.48
EobvAZL 10 0 0.5 82.7 4.8 8.4 0.46

TNTFNT 7oA 10 0 3 74.9 35 15 1.0
AZ I RARA BTG HELA R 9 1 0.1 81.9 8.4 15 0.70
Eo9HATL 10 0 0.01 81.5 2.0 15 0.67
TNT 7T 7~ A 10 0 0.1 100 4.5 18 0.83

- EE PR (ER—3RBREIC X D) AUEHR 4 0.01 mg/kg (24 (Fib &
Zhr<, ) #H 4 0.1 mg/kg)
- BH TR (BH—RBREIC X DR B 4% 0.003 mg/kg (RoAkr (i
bakR<, ) # 4 0.03 mg/kg)
(2%5) 7a~v 77 L6

A B
R FEIz -k e
o oo
AH AH
i i
4 s s T 8 9 4 s 8 7 8 9
EEEis i) {FF R o

BERRUAMEROIOT LTS L
A REHERE (£ 23K L LT 0.1 pg/mL)
B : WhEE (MBS EME AR 7 =—F & L T05mgkg. A% I Rk
A L LT 0.1 mg/kg fH X &3RAM)

12 7YX RAMabrZOMORBIEOKEK I v~ 7578 0T MREESHTEHC
& D[RR AT iE
(1) hrxtgiai TYRVA Moy, AYTahLT Pra Ay b,
BYVIW—7, TaFRFAL, AXTXUNKRORA MNVINT (TRSY)
(2) HHHHE  fRb D, FRREHLETE R Ok
(3) ik
A HEOHAH
2R A MER TV XA R EY [CoHuNOs] . A4 Y Fra b
(CuHisNO2 ) . ¥ 7 m ¥ A » b [CisHisCpeNO) | B U I 7 — 7
(C1tH18N4O,) . 7' m R F AL [CiiH1sNO3) . A ¥ 7 % /L [CisHaNO4) K&
WA RV AT [CoH1NO,) £ 25mg % 0.01 mg DT E TEY . Z OEE % o ék
L. ZNENS0MLOAEET T AIZAN, T M2 M2 TEP L, BITEMR
FTTE M2 M2 THBEEERREZART S (ZHDKEE 1 mLiX, &2
L LTENENOSMgEEHT S, ) o
FEEEREFRO —HE2REG L, T2 M CIEMICHR L, 1 mL PIo&EEK
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ELTENEN 10 ng 250 T 2 BIKIEAEEERK 2R 5,

BRI LT, BRIBAEERKO —#%, 7 h=FrY -7k (3+2) TIE
FEIZAIR L, 1 mL FIC&KRBIE L L TENZN 0.25~20 ng & H T D HE 0 3K
IREEERZ RS 5,

B = =2

H AR 10 g %2 001 g DM ECTEY . TOHMEAEFE L, 300 mL D
el =47 T X |2 Af, AK30mL BKIZ20mL) A1z, 30 »pfMEkER, &
27 b 120 mL CBUKiE 100 mL) ZA0x. 30 4rf#R v iR Tt 4%, 200
mL ORET T A% 7 7 —R}IOTFICES, Mz A% (5 B) THAl
A LT%, EO =7 723U IZNART &= F > 50mL THE L, [[ERIC
WBl AT 5, BICRET7 T AAOBERETTE N ZMADH, ZOWRET £ L
VCIEMEIZ 10fEM IR L2, ARREHAIK 2mL 2 50mL D737 7 XA 21k
MElZ AFL, AK20mL ZhNA. BT DRLER | ICHd 2R BHAIR & T 5,

HTRMINTL AT EF UYL Y AF A=A T A (500mg) T2 ET

T h=hrUr5mL LUK EmML CTIAKGEFT 5, REHAKZ I =0 7 M AL,

WEE AT T AHO ESilZET 2 TR SE 5, ISR DO A > TWieZed
BE7 7 Aa%zK—=T7 =KV (9+1) 5mL T OT2EEHE L, WEEEZIAK
=T AINA, RIS E S, 1I0mLOERET7 T A2 I =0T LD FIZ
BE, 7EF=bUL—/K (3+2) 10 ML I =F T LMz, HEEEZRHE
HHE3, HICEAR7IAaDEBRETTE =M L—K (3+2) 2z, ZD
W5mLZ50mLDRTHT T AIIZIEMIZ AL, 40 °CLLFOKIB T 2mL £
TRUTEEME L, 77 D08 N3 25 0hAIR & T 5,

775 LALER | L HABHAIRIZAK 2 mL 2%, ZhadsrA Yo+ A

(5 mL fRFFH) T4 AfL, 10 SRIFRET 2. 100 mL ORTH T T Aa%h T
LADOTFICEE, REHAROAN > T T 7 7 A a ik /L 5 mL §2T
4 BIEH L, BRIRZNER A 7 22Nz, RE2SFTETAAIO ESGIZET 2 £ THREE
LK EBEEERSE D, HICHBB=F /L 10mL 27 7 22z CRERCED &
. I E 40 CCLLTFOKIB TR 1 mL £ CRIERNE L, €F 0 X E2%- Tz
345, 7Eh=rUL— Lz (3+1) SmMLAZMZ TEEMERH L, BT
LALER I 2 3REHAK & T 5,

T LHLER Q)L T35 A4 M=Ky /T 77UV hrn

i@ =47 24 (500mg/500mg) ™57 h=hrVU/L— k> (3+1) 10mL
TEWHHT D, 100 ML ORTHT T A% I =07 L0 FICES, BHAKZ
=77 KA, WEAFTRTAHO FEGICET 2 E Tt FLTHREZRE S
%o BEHARDO A TWe/ed B 77 Aa% 7 h=FU/L— bz (3+1)

5mL 25T 3 [E¥EH L, WERAZIEK I =07 A2, RRCHHSE 5, it
K2 40 °CLL T ORI THRI L mL E CRUERHME L, BRI AZEo THET 5,

TER=DMU—K (3+2) 1 mL % EfIZMA CHEEWEEH L, 5000xg T 5
R LB, EEARERIK o~ N 7T 72 0T DMREESHTEHZ X D
ENCHES DA & T 5, £7o. BERTO O TH L5613, HITHEHRIK D



—®E 7' h=HFVUL—K

(3+2) TIEMEIZI0OFEARL, 7 V¥ A bbb K

Ovr7ny iy POEBIIHND,

ks m< ~7 75807 AVEBEGHTRHI X 2HE

BRBHEI R O B 36T

AIRERS 5 UL 2k v~ N 7T 7% o7 DRV REGHFHIEA L, BRI
IS v~ 7T L x2G5,

e S o |

(k7 m~ ~7Z 7#)

7 = A F RTINS AV T A (N2
mm, £ & 150 mm, KifE 5 pm) *°
T At W2 mmol/LEFE Y v T U LRIK—7 k=K1 L
(4+1) —15min— (149) (5 min £&FF)
i ¥ : 0.2 mL/min
77 A fE R FE 40 °C
(X T DRV BT REER™T)
i H S DU BRI B o AT B
A4 A v fbk E:xLv 7 v e AT Lr—AF 1k (ESD 1 (IEA 4
£—K)
A4 & v JR | 120 °C
FINR— g IR 350 °C
v BT U —%FE:35kV
o — v E O OE:TFTEROEED
aYVaryTRxF— TEROEEBY
T = X — A F v TEROEEBD
#x  HWE ORIE SR
TV H——  TaHT A a—) =aUVar
W ok 2 ) T e TR MR HBIE  maAR—
(m/z) (m/z) (m/z) (V) (eV)
. 372 — 20 15
ED 404
TR A BV 0 — ) 20 o=
. 95 — 30 15
YA L 194
TrTnAnT - 137 0 10
. 173 — 35 23
R 313
vomv Ay b - 137 3 47
. 182 — 35 15
Y 3 e )
EYIA—7 39 — 72 35 20
111 — 25 15
SR L 210
7 RARE A — 93 25 %
220 — 30 15
D 280
AT = 192 30 20
. 109 — 11 15
; 1
A R~V AT 66 — o 11 3
&t " SBonERE a7 e~ M7 T 206 E—7 HEXIEE I 2RO
THREBREZIER L, REHPOXEERELEHT D,

HE 1 WEE 1 mL/min BBE LT 5, MBS CTHEI~=Fh—/ KEFEHT 5,
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2 InertSep Slim-J C18-B (Y — =LA = 2fl) XiZZnLFEDED
3 ARV IAIDEMREBIDBENND D L XL, EHEPERIZELE
RE A CIsHITR TS5,
Chem Elut (Agilent Technologies ) XX Z L & RZED H D
Supelclean ENVI-Carb/LC-NH, (Sigma-Aldrich ) XiZ 2 ERZEDH O
Inertsil ODS-SP (¥ — = L% A = 2x8) Vi ntREDE 0
Quattro Premier XE (Waters #) T X 2 544
(&) piiEAN) TFT—va v
S IINENNCER . MR UK, & TIRE O TR (H— BRI X 5 MsR)

g o W A

. . e ; WM .. WNERE BELURBE @& TR ME TR
w2 AROME e PEL T ) Rep, (%) (mghkg)  (mghkg)
T Xy a5 1 3 106 1.7 10 0.3
Z kua vy 5 3 89.1 2.1
il 2 1 L £ ) 0.1 3 104 18
1 3 814 11
4 0.1 3 119 14 01 0.03
2 3 97.2 3.4
A4y TaBNT bbb 0.1 3 93.6 8.8
1 3 81.0 6.3
it 7 T L £ sk 0.1 3 105 6.3 01 0.03
1 3 83.5 5.4
Bk 0.1 3 107 6.8
1 3 87.2 5.4
vsuarAy b bbb 1 3 101 11 10 0.3
15 3 94.8 6.8
i 2 Wit fL fi Aot 0.1 3 90.7 7.5
1 3 82.1 8.6 o1 0.03
4 0.1 3 91.0 9.1
1 3 102 16
vy Ih—7 fai & 0.1 3 90.5 2.4
1 3 88.8 4.0
i 2 P L £ sk 0.1 3 110 27 01 0.03
1 3 88.5 8.8
K 0.1 3 113 5.0
1 3 96.7 1.3
T RE 2L bbb 0.1 3 85.4 45
1 3 82.3 31
T 36 1 i i 0.1 3 110 15 01 0.03
1 3 93.0 6.9
Bk 0.1 3 114 10
1 3 96.7 1.3
A X T X)L b b 0.04 3 90.7 3.6
1 3 91.3 3.9
il 2 1 L £ ) 0.04 3 114 17 0.04 0.01
1 3 81.8 8.1
4 0.04 3 103 6.8
1 3 101 5.4
A NV INLT b b 0.4 3 85.6 2.1
1 3 76.2 19
it 7 T FL £ sk 0.4 3 95.2 1 04 01
1 3 89.2 11
K 0.4 3 94.9 6.4
1 3 82.0 17
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« JL[R]EABR

FaEt A FRONEE FONBIRE  snmies PR

DA 2okl fi Bp i Bk K HorRat

(mg/kg) (%) RSD, (%) RSDg (%)
TYRvALREY fRD B 9 0 5 79.5 8.0 11 0.90
K 9 0 2 84.3 8.8 8.8 0.61
AVTaINT FGb b 9 0 1 83.5 7.3 15 0.94
K 9 0 1 83.3 3.9 14 0.90
vravivh Fbb 9 0 15 84.0 6.3 10 0.97
DS 8 1 1 85.0 8.0 9.5 0.59
EYVIN—7 bbb 9 0 1 97.0 4.6 12 0.76
K 9 0 1 102 5.0 6.3 0.39
FaRFAL fBbb 9 0 1 86.3 6.6 13 0.80
WK 9 0 1 85.1 5.9 10 0.65
ARTRIL FRb b 7 2 1 94.2 3.4 5.3 0.33
Bk 9 0 1 99.5 3.5 7.7 0.48
ARNVHLT Fab b 7 2 1 78.8 7.8 7.8 0.47
IS 9 0 1 74,5 5.7 12 0.76
(3%E) va~ N7 T L4
2O S b
" | L TR ARAEL
8 A2
o |
o - "
- Fuzh—= I
i my 3 ¥ P
|
HAZFL
ARLAILE
0 4 3 12 16 20
{FIF05RE. oy

EER (FBREELLTSng/mL) OO RIS A

13 THrIDUVERRYIrDHAra~w h7T 712 % AR HTE
(1) OHRged T EIVURRYY Y (25
(2) ik
A HECHHE

1) 7ThI7VUMERERGK 7 b7V [CgHuCINs] 25 mg % 0.01 mg DKk Th:
D, ZOHMEEFTEL, 50 mLOEET7 7 AT AN, T M AZMZTHENL,
FICHERETT 2 b 2MATT b7 VU EERKEZFAT S (20 1 mL i,
ThRIVLELTOSMgEEHETS, ),

2) U~V URERERR v~ [C7H1,CINs) 25 mg % 0.01 mg DHiE TEDY |
ZOMEETLEEL, 50 ML OLET T A2IZAN, TR M ZMATHENML, B
ICERETTE 2N T~ VU EERKEZRRST 2 (2 b0 1 mL i,
VP ELTO0EMgEEAET D, ) .

3) ERREAEUER AL T, 7RIV RN~ Y S E YRR O 5
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ZIRAL, 224-F Y AFANUZ =T by (441) TEMICHFRL T, 1
mL FIZT7 FTZ VKRR~ E LTENRER 0.01~1 pg 288 T 25 m Dz
FIR AR 2 S 5,

B = =2

il M otk 109 % 001 g OHTE TEY . TOEMEAFEE L. 200 mL O
R =77 232 A, K 15 mL %, 30 rEER, EiZ7+& h> 100
mL Z %, 60 4rfl#z v i T3 %,

300MLDARTIET T Aa%h 7 7 —ik}D FICEE, ks A% (5 B)
TGl A LTt e =A7 7 2Aa kOIS ZIART & h > 50 mL Ty L,
FIERIZW S| AT 5, A% 40 °CLL N ORI THR 15 mL £ TRIERME L., B 7
LAVER LIz 2R ENATR & T 5,

717 NALER | RENAR E Sy Y o h T 5 (20 mLRFFA) L2 AN,
545 MFHET 5, 300mLDRTIHT T A% 0T LD FICES, REHRIKD A -
TWERTIET7 I A az~%H+ 2 10mL 35 T3REES L, WEREZIER T T LI
Mz %, WENPFETAKIO ESMHIZETDHDETHEFLTTY F 7V VKRV~ 0%
WHEE D, BIZA~FY 2 120 mL 20 7 A2 CTRERICIEE S8, sk s
40 °C LT DOKIBTIZ & A EREET 2 £ CTRUERM L7, BT A% %o Tz
3%,

vrua~dtr =71 b (4+1) 10 mL & EFEICINZ CTREWZEH L, A
YT T4 nH— (L 05 um LLF) TAIBL., 7T LALE I I 2550k
WiRET %,

BT AR RBHRIK 5.0 mL 2 VEE s u~ T ZICEAL, T RIY
VRO N EHT DSy E 100 mL ORI T T ATy EL, 40 °C LA
TOKBTIEZE ALEWET D E CRIERNE L%, EFTAZ2E- TRET L,

AFH =T b (49+1) 5 mL ZEMEICINZ CTEREWEZREN L, 17 LA
BT 23 BHAK &35,

TRk a~w 8777 40— fi

T A AFLUVESARCBUESES T A (N 20 mm,
£ & 300 mm, KifE 15 pm)

H—=RBFTh: AFL IR U RESEKT T A (N 20 mm,
£ & 100 mm, KifE 15 pm)

WO W ru~ntHhr—T Ry (4+1)

it # : 5 mL/min

5y B M 43 : 75~110 mL
717 NALEL I BT AR~ 2T LI =0T 5 (910 mg) “2&~FHP 5
mL T3 5,

BRI 2 mL 2 X =8 T MTIEREIC AN, I AT TARO LciE 5 %
THH Sk, ~F =7 by (49+1) 8mL I =07 LA, [FER
(CHth S5,

50 mL O LEY T AAZI =T LD TFICES, ~FH =71k b (9+1)



I5mML 2= T KIMATT F VPV ERRTV~ T 2RSS, WHiR%E
40 °C LT DK TIE & A CHi[E T 5 £ THRERNE Lok, BRI A&k THE
92,
224-FU AF LR H =T by (4+41) 2 mL ZIEREICINZ CTHREY 2 15
MWL, A~ 777 4 =TT 23 BHAKE T2,
HAIa~ NI T 74— PUBHAE M O R HIR GRS 2 L 2 W A7 <
T TIEAL, Za~w T T AERD,
HESRM Bl
i H g5 T U BA T bR R
7 7 Lo EMAERT T V=T B0 MY T r
2ENLAFIL=50%T AT NRY vaxtrra—7 g
7. NEL0.25 mm, £ & 30m. fEE 0.25 um) 3
X U ¥ —# &A:He (1.6 mL/min)
AA T w7 HA : He (30 mL/min)
o B H % :H, (3mL/min)
By o 2 RzE& (90 mL/min)
AWOoBE AN B AT Yy hLR (60s)
A Bk B2 250 °C
717 A iR EE 60 °C (2 min £rFF) — R 20 °C/min—170 °C— H-R
2 °C/min—200 °C— & 20 °C/min—280 °C (10 min £&
£F)
e #% IR : 280 °C
at 1 Bohfzra~ NI A0 E—7 &S TG % RO T Eft % (E
L, REFFOT F Vv EBEK N Y o BEERENT S,
£ 1 Chem Elut (Agilent Technologies f{) XX Z i EF%EHLDH O
2 Sep-Pak Plus Florisil Cartridge (Waters ) (2@ 472K ED VU P — 3 — %
FLEZboXIInERELO LD
3 Ritx-200 (Restek ) T Zi LFFEHDHD
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(B%E) GIEN) T —va v
* WINEI =R R UYL A i

e ; WINRE .. WINEN R R UK
WRINAL 5y 44 OB R (mylkg) MR L (%) RSD, (%)
TrIDw 95 B R B A Ak 0.05 3 98.9 55
0.25 3 91.4 8.7
AR IR B i A fi 0.05 3 102 4.0
0.25 3 96.4 5.6
EH9BAHZ L 0.05 3 101 2.4
0.25 3 98.9 0.6
F— o~ 0.05 3 91.8 8.8
0.25 3 90.5 8.6
ey B35 AR ELA 0.05 3 102 5.4
0.25 3 93.1 10
AR E H B A Bk 0.05 3 106 5.7
0.25 3 97.4 6.7
EobAZL 0.05 3 97.5 3.0
0.25 3 96.7 1.6
F—~A 0.05 3 92.0 7.8
0.25 3 90.4 11
- R FAER

HRE AR WML WANEIEE  SnaE LR SRk

Ene S H
RSy % AROIE  gay pau (mg/kg) (%) RSD, (%) RSDg (%) HorRat
7 NT Y R4S AR 6 0 0.1 95.5 29 9.4 0.43
- 6 0 0.1 2.7 1.4 1 0.48
ST WFRERE A 6 0 0.1 99.6 39 8.1 0.37
e 6 0 0.1 101 34 6.7 0.30
- ER TR (E-RBR=EIC X 50R) Ak 4 0.02 mg/kg
(BE) 7u~ 7T L0
A B
| Lo || Vi’iw_ﬂh
| — [ 1 il o S
i |II l.(, b=2A % | |II .;a’
e | | e || lu
o
o -1 | |
J L N | I o B P,
0 10 20 0 10 L2
B3R, 5 PSR

BEERUVUHFNEHODI O TS A
A FEYERR (K53 E LT0.5ngEN)
B : ImIERE ($h3 9 Bk AR S EEHI A I & LT 0.25 mg/kg F124 &40N)

14 7ARNI U, T FVRRTaRXA N COEEKE7 a~ N7 T 7 EESHTRHC
% [RIRESy M %

(1) Sttty TARNI U, YTFVROT AN (3G
(2) ik

A REOHR
1) 7 A NYU AEAEFR 7 A hVU v [CeH17NsS) 25 mg % 0.01 mg DOHrE TH
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D, ZOHMETEL, 5S0mLOERET I RalC A, 7Tk b2z TEML,
FICHEMETT B b Z2MATT A MY EHERE 2R T2 (20 1 mL i,
TAR)ELTOSMgZERT S, ) .

2) VTV UERERIK 7+ [CoH13CINe) 25 mg % 0.01 mg OH7FE Tt
D, TOHMEEFEKL, 50 ML OEET 7 A 2Z A, T2 M EZIMZTENL,
FICHERETT b 22T 7Y U ElERKEEZRNT 25 (2o 1 mL i,
VTSV ELTO0ESMgEEET S, ) .

3) FmA MU ERERNK 7w A U [CwpHwNsS) 25 mg % 0.01 mg DF %
TRV, ToOKEELHEL, 50 MLOEEY 7 A3 AN, T b2z TR
ML, FICEHETCTE M 2MATF e 2 b UEERKZ LTS (20
WimLiZ, 7oA Y2 LTCO0SMgEElTD, ) .

4) BEEBAEAER BRI LT, 7 A MU UERRIR, VT Y AR
K7 m A N AAEEFREO—HMARAEL, T2 =M ALTERICHRL, 1
mL FICK I L LTZENZHN 0.5~100 ng Z & H T 5 505 0 SRR A HEil 4 R
"I 5,

B = =

Fh i IHTEREF10 g &2 0.0 gDOHTETEY . TOEIEZFEEL L, 200 mL ©
ke =M 7 7 2 alc A, K20 mL (R2BCE1X 30 mL) & Nx 721 30 [ FkE
T 5, FIZT7E > 100 mL 2%, 30 ZrRE 0 RE T35, 200 mL O 4
B7 7 Aa%x7 7S —RI}OTICES, Mitikz A (5 B) TRIIAET D,
HD=ZM7 T AR OESEZIERT £ b 50 mL THEF L., RG] AT
D, WIIRBRT7 I AaDERETTE M EZMZ D,

ZDOWR 10 mL % 50 mL O T 7 7 A 2T IERMEIZALL, 40 °C LLF O K| THI
2mL F CRUERNE L. 77 20 1§ 2 REHAIR &4 5,

BT AER L BRI R S A Y v T A (20 mL R THIC AR,
RENEIEDO A > T2 T 7 7 A3 %K 5 mL THIF L, Bz 7 A2
7ot%, 5OMEET S, 200mMLORTIET T A% H T LD FICE S, RENATK
DANS TN T T 7 A arfifeoF /L —~FH 2 (17+3) 10 mL > T 3[4
P U, WERENER S 2 M2 A, WE DT CTARIO Eilc#ET 2 £ Tt F St
THBEIELZIAT ST 5, BICHBTF L —~FH > (17+3) 50mL &5 7 A2
Z CRRICIEH S ® %, IWHIKE 40 °C LL FOKIB TIZ & A CRLIET 2 £ TlUE
BAE L2, BRI AL THET D,

FEAR B LIS Dk 2 3 235 A2, ~F %2 30 mL &N 2 TR 2 8
L. WRIES BT 23 0BHAK & 32, BEEZ ST 256121, ~F P 5
mL &2z CEBMERI L, BT DAL NS 2 BRI & 95,

o BUEHEIR 2 100 mL O3 kRIS AL, BREHAIK D AN > TWic /e 37
TIAAZA~FH 2 mLTOT 2 BIBER L, EiKAABHARICG DY D, B
SRR A~F a7 b=+ U130 mL 2%, 54MIEY IBE - %EHE
L. 7 bh=hUE (FE) % 200 mL ORTIET T A3 AND, iR+
WZ~FHomm7yE b= A30mLE A, FERICERMEL, 7 =MV V@
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EROBTE T T AITEDED,

T b= MU NVEE 40 °CLL FOKBTIT & A EREET 25 F TRIEREME L 7214,
BRI A o> THET D, ~FH 2 5mL 2 CTHEEMERNP L, 7T LML
H Iz 2R ENARE 95,

77 HNALER I TI777A =R/ T 7 Iy ) 7riEE
2 =% 72 (500 mg/500 mg) *2&FEEETF /L5 mL O~ 10 mL THRG
T 5,

RENAK Z I =7 7 AT AN, REAFECTAAIO EIZET 2 E Tt F a5,
REHAIR DA > TV T 7 T Aaz~%H% > 5 mL 5T 2 BIYESHL, HiK
ZIAR I =57 22z, FFCHRESES,

S0mLDORTIT7 T AR I=ATLAOFIZEES, ZORTIET T Aak~F
P —FE—F L (1+1) SmL 32O T2EBEHE L, WREIEXRI =5 7 A2z
THERICH F L, FREZEHIES, T~ —Fm=F v (1+1) 10
mL %I =07 LA, FERICEHSE,

WHIR % 40 °C LA F ORI TIE & A CREET 2 £ THUEIRME L 72, E5 7T X
ko CHulET %, ~FH o 3mLax CTEREMEE L, BT LB T
TOREHAR E T 5,

T LB N BT A7 32U AI =BT A (910 mg) FiEAFH L5
mL THyFd 5,

REHEIRZ I =H 7 22N Z, WRENSFETAHO ESGICET 25 E TR F S8 5,
AEHEE D A > TV T T T Aaz~FH 2 3 mL 2T 2 BES L, EiK
ZIAR I =7 7 M A, FERICHIH S/ 5,

S50 mLORTITZ T A% I =T LOFICEE, KORTET T Aazmz~F
=T by (1743) SmL 27T 2 [\IPEF L, WREZIAKRI =8 7 22z
TRERIZH T L, FREZREHESE S, B~ -7 M (17+3) 10 mL
HI=HT A, FRRICEHSE D,

WHIR % 40 °C LA F ORI TIE & A CREET 2 £ THUEIRME L 72, R8T X
ko THET S, 7 h=FU/ 1 mL ZEMICMLZTEEDEZEN L.
5,000xg T 5 rffE.Om L. BBAREZKEZ v~ N7 T TEHEESHEHZE D
HIEICHET 23R & T 5,

Wik v~ N7 7 7EESHTEHCE2HE AR L O BIKIBE A ERS 4
UL 2k 7 v~ s 77 7EBOGHIFHIEAL, @RA AR a~ 7T A
155,

WE S Bl

(k7 v~ b7 7 7)

V) 7 L AT ETIN Y MY TV T A (N 2.1
mm, £ & 150 mm, Kifg 5 pm) *4
s i3 K 0 0.01 ¥ —7 2 h=1rVU/ (3+1) (5 minfr

F) —2min— (2+3) (3 min{%¥F) —2 min—
(1+9) (8 min ££¥#)



L—A A4k (ES) % (EA A4 v %E

i 3 : 0.2 mL/min
J 7 s fE IR B 40°C
(& &5y Hr ™ 5)
Foi sl 5 o DU By bt
A4 F v fb =7 hex7
— )
77T A H—FEE 120V

2T TAPF—=HA
H, B 7 A
XY v 77U —&FEE:
T =4 — A F

: N2 (340 kPa)
: N2 (10 L/min. 350 °C)

4,000 V

miz228 (7 A U Y) [ 241 (7 FPr) | 242

s

B (1

(ZFa A hYV)

BoNTEBRA A U7 e~ N7 7500 =7 mS 2RO THR=E

WEER L, BREFOT7TA NI vE, V7 FUVELROR T A N v EAZET

éo

7 1 Chem Elut (Agilent Technologies ) IZZ & FRZEDH D
2 Supelclean ENVI-Carb/LC-NH, (Sigma-Aldrich ) X|ZZi & R%EDH D
3 Sep-Pak Plus Florisil Cartridge (Waters #) (234 72 K ED U Y — N —%3H#
Ll boX I ERED LD

4 Inertsil ODS-SP (Y —x= /LA = 28) FZh ER%EDOS D
5 Agilent 1100 Series MSD SL (Agilent Technologies ) (T X % 514
(3%) HIERNY) T —va v
 TNTEN S e OVl UK BE

/ v / R % 3 ek i
S e My L AR ﬁﬁhﬁf

T AN 7 uA T —RE RS s 0.002 3 82.9 18
0.01 3 811 4.7

0.1 3 935 0.8

A=K T T A 0.002 3 77.2 4.4

0.01 3 80.4 59

0.1 3 80.6 0.5

TFY 7 A T —LE % AR A R 0.002 3 89.5 9.4
0.01 3 95.7 29

0.1 3 93.6 0.7

A=K T T A 0.002 3 79.2 4.4

0.01 3 4.7 5.4

0.1 3 85.7 2.4

TaAN 7 uA 7 —EE &R S 0.002 3 94.5 6.6
0.01 3 85.5 2.9

0.1 3 87.3 12

A—H T T A 0.002 3 87.2 31

0.01 3 73.8 4.0

0.1 3 77.1 1.0
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« JL[R]EABR

FahEk FERIEE WRINFLEE RNEIIL R sovdog LiE  SmisimE

A ey kS
Rk RROTE gy mesn (mg/kg) (%) RSD, (%) RSDg () oA
TARNY > Fad 7w i ik 9 0 0.01 08.4 4.3 6.2 0.28
A=K T TR 9 0 0.01 92.2 4.2 15 0.66
T T T T B LS R 9 0 0.01 98.9 6.6 9.4 0.43
A—BT TR 9 0 0.01 94.4 4.1 17 0.76
FaRARNY v T A TR ik 9 0 0.01 03.6 2.7 6.1 0.28
A—H LT FR 9 0 0.01 89.6 3.2 11 0.52
cERE TR (CHR—-RBREIC X DR Ak 4% 0.002 mg/kg
- FRHVIR (R—3BRE I K D e bR 45 0.0007 mg/kg
(%) 7u~ 77 Lf0
g !
. TFIL
M
o l
I_\I_!E i
12 14 16
{FE

AN (TOAS—EENMARS A EREL LT
0.01 mg/kg HALEFRM) N/ AT TS5 L

15 TP ANTRAEOREMOBREK I v~ 7T 78207 DAVEESHFHIZCE S
ElS AR RFS
(1) hrxtgiaw TNASHNT TSN T ALERFY REOT AT H L
T AR E (3 RS
(2) WM BJEA O
(3) ik
A HECHHE

1) 7T ANT IR TNYHVT [C7HN202S) 25 mg % 0.01 mg DT
EFTERY., FOXMELZTHEL, 50mLOEET I ZalC AN, T M 2MAT
WL, BIERETT 2 b2 TP hLVTHEERREZRNS S (2o
WimLix, 7AYPHLTELTCOSMgEEHT D, ) o

2) T HIT AR F R RE YR K TASHNLT ALEFT R
(C7H14N,03S) 25 mg % 0.01 mg DT E CTEY . ZOHMEAFEL L, 50 mL O4
B7 7AW AN, TR M AZMZTENL, BIERETTE N ZMMZTT
NPT T AR F L RIEEFRIRZ RS 5 (20 1 mL &, 7T ANT A
JWARFTRELTOSMgEERT S, )

3) TIATHINT AR RERER R TP H T AR [CiH1N2048]) 25
mg % 0.01mg DT E TEY | ZOEEEZFTLEL, 50mL OEET T X 2 |Z A,
T brEMZTENL, BIERETTE b2 MATT A HIVT AR
ERERKEZ AT (ZO®ImLIZ, TAPHNVT ANEAEELT05mg 25
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BT 5, ) o

4) BIRAOEMER RIS LT, TV TERER, TPV T AL
RN NEWFEE KR RT LY AT AR AEREERO —H 2 RE L, A X ) —
JVTIEREICAR L, 1 mL & EI E L TN 0.0002~0.1 ug =& 49 5%
RO RIKBAEER 2T 5,

B = =2

fh i SHTEREE 10 g 2 0.01 g OHTETEY . TOEEZTLE L, 300 mL O
e =M 77 A3l AL, K20mL (FZHEIX 30mL) #x., 30 7 MEkE %,
FIZ7 & o 100mL (RE4EIE 120 mL) A0 %, 30 43R 0 IR CHIH 3 %,
200mL D EBET7 I Aa%2 7 7F—R}DOFIC@EE, fhiikz A (5FB) Tl
FlAM LI-th, O =A7 7 Aa KOS ZIERT & v 50mL THE L, [FEE
B AT D, BIZRRETZ T AaDERETTE N ZMZAD, 20K 4 mL
(REACRIE, BT & F o CEMIC 105N L%, £DHK 4mL) % 50 mL @
YT T A IZIEREIZAIL, 40°CLLFOKE TR ImL £ TRIERME L, 7
LAVER L IZ T 2R EHAR & T 5,

BT LA | AENAIRICHEAL T R A 1g Ok 2mL 2z, ZhaZ%il
YA+ 7 5 (5 mLARFEH) #2212 A, 10 E##E S 5, 200 mL D7
TIT7 7 Aa%H 7 LDOTICEE, EHERDOAN> TWe2 KT T X a 2 FiE
TFL5mL T 2EVESF L, WERAIER D 7 A2, KEAFTTAKO E
WICET D E T L CHBEELRHSE D, BICHBR=T /L 80mL 217 AT
Iz CRBRICIEH S8, IRHIIE 40 °C LLFOKIB TIE & A CREET % £ ThRUE
B LT, BET ALk THET S,

TEr=RMUV 5SmL ZMX THEEMZEP L, B 7 L0 11T 2508
weT 5,

BT LALER I T777 A =R/ T 7T Uy ) 7FNiEE
=% 7 4 (500 mg/500 mg) &7 & h=hKVU/L10mL CTHIFT D,
S0mLORTIT T A% I =T L0 FIZES, REHREEZ I =5 7 LA,
REDFRCTARO EEGIZET 5 E Tt FLTHBELZ R ST 5, )iz, 3EHE
HBHDON> TN\ T 77 Aa%27 =M/ 5mL 35T 2 REPEHL, WK
AR =57 Mz, FfkCitSE 5, iz, 78 h=hrU b S mL %3
=7 LA TRERICHRH S8, Wiz 40 °)CLL T ORI\ TIE E o ERa[ET
% FE CRIERME Lok, ER T A 2K THET D,

AKX J—)v 1 mL & EMECINZTHEREDZE L, 5,000xg T 5 sz OoonBE L.,
EBARERE T a~ 87T 78 0T DRVE RSN X D EIC AT 2 BEHE
weET 5,

Wik a~ s 7575207 ARBERSHEHC L DHIE ABHAR M OV 3R
AR 2 uL 2k 7 v~ W77 7% 07 ARV BONTFHTIEA L, BIRX
ISt o~ T AEBBD,
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s
(Witk 7 v~ ~27Z 7#)

vy 7 LA BTN I MU AT T T N (R 2.1
mm, £ & 150 mm, KifE 5 pm) *4

i i W 2 mmol/L BT v E = AR — A X ) — L
(17+43) (2 min f&FF) — 10 min — (1+9) (3
min PREF)

it : 0.2 mL/min

W
7 A fE IR 40°C
&t

(X 2T DV BT REER ™)

fR : DU EARVE B M R

A4 F v bt E:xzvr RS —AF 4 (BSD) ¥ (FEA 42
£— K)

A & v P OIR FE:150°C
FINR— g VIRE 250 °C
vy v 7Y —®EE:08kV

2 = v & JE: FTROLBY
Y VgL X— FROEBY
T =X — A F v FTEOLEY
* HWEORESRE

7Y T —Y— TaXy NA a—y ayTgr
HE st S mE 1A ERA meRm  EE TxA¥—
(m/z) (mfz) (mlz) (V) (eV)
. . 116 — 6
L VT 208 10
TV I T — % 5
T AT 132 — 6
. 207 20
AV F VR — 89 12
T H T 86 — 8
AR v 23 s > 16

A BONTRINGHRI Z o~ N 7T LD T IV LT ALK D
B — 7 WA IEE & 2RO THRERZ R L, P07 VOV T 2V v &
EHT 2,
FIARIC, TV HNT R OT NIV T Z)LEXRS RO — 7 BB X 3m S %
RO THREREER L., RBURIETOT LNV T HORT A AN T AR F
RoznznoEr kDt KL ORABFOT AL AINT EEZRET S,
REth o7 VYT & (mglkg) = (A+Bx0.922) x 578
A REMD D RO TZHREEIRT O T VT ORE (g / mL)
B : MEAMRD BRD BRI P O T VY HNT AKX RORE
(pg/mL)
Hl TAZHNVTAVKXY REOT VT N T AR AXT VT VT DiE
LR TH D,
2 InertSep K-solute SmL (Y —= /L% A = 28) Iz EFEDOLD



3 InertSep GC/NH, (¥P—=x /¥ A = 28) Iz R%EDEH D
4 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) X & F%D ¢,
D]
5 ACQUITY TQD (Waters ) (Z & 5S4
6 FHEIZH->TILS0E2FE LD,
(%) HGIERNY) T —va v
 WRINTEN S fe OVl UG JE

. N e ; WMEE IR R ok UKg
WMk 43 44 AR TR A (mgkg) WL (%) RSD, (%)
TN HNT N 0.002 3 90.5 48
0.005 3 97.3 45
0.01 3 93.7 1.6
0.02 3 81.7 37
oAz L 0.002 3 104 6.0
0.005 3 83.9 8.8
0.01 3 101 5.9
0.05 3 81.3 8.3
A—=B T T ANA 0.02 3 88.3 16
0.05 3 118 13
1 3 104 45
TN INT N 0.002 3 88.2 17
ZNHRFT R 0.005 3 96.2 5.0
0.01 3 97.4 41
0.02 3 93.7 2.2
LobAZ L 0.002 3 95.8 7.8
0.005 3 105 35
0.01 3 97.2 6.8
0.05 3 95.9 1.6
A—B T T ANA 0.02 3 82.0 6.5
0.05 3 89.5 7.7
1 3 91.1 1.6
TN INT Y. 0.002 3 101 19
A VTR v 0.005 3 96.5 35
0.01 3 88.5 6.0
0.02 3 98.7 47
LobAZ L 0.002 3 84.5 45
0.005 3 96.7 12
0.01 3 93.6 6.0
0.05 3 99.6 1.4
A—=B T T ANA 0.02 3 91.2 2.2
0.05 3 84.7 12
1 3 95.6 2.4

Hahst mEHER RINEE RNEIE  semezime sk

ok WHORR gy pan (mg/kg) (%) RSD, (%) RSDg (%) HorRat
TV HIVT N 8 0 0.01 90.9 9.2 14 0.63
LHrHAZL 8 0 0.02 103 55 11 0.50
ALY T ANA 8 0 0.1 105 5.7 8.2 0.37
TV HIVT  INFE 8 0 0.01 97.9 3.4 5.0 0.23
ANVHRFT R EIBATL 8 0 0.02 96.0 7.5 8.4 0.38
R TG AN 8 0 0.1 93.0 4.1 6.5 0.30
TN HNT JINFE 8 0 0.01 98.2 6.5 7.5 0.34
A VIRV LobAhZ L 8 0 0.02 102 4.4 7.2 0.33
A=F LT T AN 8 0 0.1 93.6 8.8 11 0.50
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- EE TR (E—FRBREIC X DR B 4 0.002 mg/kg (RofkEH &
0.02 mg/kg)

R TFR (R —RBREIC X 2 ER) A 4 0.0006 mg/kg (FLHCE
% 0.006 mg/kg)

(%) /a~v 77 L0

FILILT
u i
I!ﬁ |
e TSI AL R
TSI
3 5 T ] 11

EEEiEii ey
BER (FBELLT4ng/mL) OO RIS LA

16 A~y 7 ROA~HFELVDIRIEKI v~ N T 75207 AEEGIFHZE S
[ IRF 53 AT 1%
(1) ortgbats A~y 7 ROA ~HF e (2557)
(2) #HHHE AR
(3) ik
A HECHHE

1) A~V 7 EEREK A ~H w7 [CuH17N303) 25 mg % 0.01 mg D7
EFTERY., ZO¥MELZTHEL, 50mLOEET I ZalC AN, T M -2MAT
WL, BIERECTCTE 2N T~y ZVEEFRREFANT S (Zo
WimLiZ, A ~PEv 7L LTO05MgEEET D, ) .

2) A~V AEAER A ~<HEIL [Ci3HisN3O3) 25 mg % 0.01 mg OHiE T
Y, TOREEZTEL, 50 mLOEET T A3 AN, 7T b EMZTEN
L, BIZERETCTE M E2MATA P ENVEERKRZRANT S (Z0H 1
mLiZ, A~FELLELTOSMgEEHT D, ) o

3) BEEEAEWER W BEEFRKOHEREGL. TE M TEMRICHRL, 1
mL FIZA <Py I RS, ~HFENLELTENEN 20 ng 25 H T 2 EKIES
PR 2 T 5,

A LT, BEREASIEERIRO —H% 0.1 vIWAXRIEIK — A X / — /L
(7+3) TIEEREIZAHRL, I1mLFIZA v HF Y 7 KOS v HFELE LTENER
0.2~2000 ng = & A 7 5 BA O BEIKIR AU 2 T 5,
B = =2

h H INTEEL 10 g 2 0.01 gOHTE TRY . TOEEZF&H L, 300 mL &
e =A77 A3l AL, K20mL (FZHEIE 30mL) &, 30 7 MEkiE %,
WIZHIEE (0.02 mol/L) — A % 7 —/b (2+3) 100 mL (§Z4c#1% 120 mL) #0 % .
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30 IR VIR Tt 3%, 200 ML 0 2B 77 2227 7K} O FIg@Ex,
HHGZH SN LOTA VT +Z2 1em DESITHW A (558 B) TWIl A
Licth, e =477 22 k%I ZIARMERE (0.02 mol/L) — A%/ —)L
(2+3) 60 mL THEH L., [FARICESI AT 5, HIZRET 7 X a3 OIERE TH
2 (0.02 mol/L) — A% /—/v (243) =Mz 5, ZOik 2 mL (FBZAELIL, EiZ
HEg (0.02mol/L) — A% /7 —)b (2+43) TIEREIC 105N L 7%, £ DR 2mL)
Z 20 mL UL EORBRE S DN T ARMITIEMIC AL, HEE (0.01 mol/L) 18 mL
EMAT, 77 20T 23 EHRKR E T 5,

T T DAL F T ZFUNT Y U D BV I =T A (1 g) TR ERAK )
—/L 10 mL K OWEES (10 mmol/L) 10 mL TR ST 5, Rk A I =Hh T
LI AR, RIED R TAAID BisICET 5 E TS L, EOI=ATLDTF
IZHHN T AKX 7 —/1 10 mL K OHERE (10 mmol/L) 10 mL THEXRBEH L 7=~
YEVANVKR=AT R LY Y T Y BV =T A (500 mg) 3 A g
T2, ABERDOAN> TN T AELEEHE (10 mmol/L) — A% /) — )b
(1+41) 5mL 2T 2[NS L, WRANAK I =0 7 A&, FERICIH S &
Do

WL, AT ZTIN I VAT NI =BT EEITT L, AX ) — 5
mL Z_XU B U AR AT VI ) AV =T LIS A, FkE
Wi &Y%, S0mLORTTI 7 A2 I =T LDOFICEE, AX /) —/L—
TrE=TK (99+41) 10mLZI =7 AHIIMZ, ATy 7 RS ~HF L
AWM S5, EHIEZ 40 °«CUL T ORI TIE E A CRL[ET 5 F TRUEREHME L7z
%, BRI AL TEET D, 0.1 vVWATERIAK — A/ —/ (7+3) 1 mL %
EREICMZ THEREMER)> L, Wik a~ 75 7% 07 2B EGHTFHCEL D
HEICHT 25 ERIR &3 5,

WRiksa~ 7o 78207 DRVEESGHEHZ L AHE R LK O BEKIRE
WS 4 uL 2R a~ N7 7 72 07 MRVEESHTEHIEA L, BRUR
B~ 7T L0555,

HIESM B
(k7 v~ s 277 7H)

VY 7 Lo F BTN INME U ATV H T N (N 2.1
mm, & 150 mm, KifE 4 pm) *4

¥ e W 0.1 vV%FRRIRIK — A % 7 —)v (4+1) —10 min—
(1+9) (5 min £RFF)

i I : 0.2 mL/min

7 A fE IR OB 40°C
(& v F DIV BT 5T 5)

TR i o DU E MRS B M R
4 A v (b L7 raxTLr—A44k (ESD # (EA A
£—K)

A4 A v JR IR E:150°C
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FINR— g U HA

v 7 U —8&E:
= A
= - v ® K

a2 Y Y oa R

* EWEOWNESRME

: N2 (650 L/h, 500 °C)

1 kV

: N2 (50 L/h)

c FPROLEEY

: Ar (0.20 mL/min)
a g TR F—
T = 4 — A4 F

TEROLEEBY
TEROLEEBY

TVh—Y— TaX T A

a— aYVar

it G wrvERM WRM EE =i
(miz) (mfz) (m/iz) (V) (eV)
S =Wy 276 231 — s — 20
— 163 25
S =HF 262 217 — s — 2
— 69 30

B BONTCEROSHRE 7 v~ 877 00 B — 7 mfEX3E & 2K
%

MR L.

faLTebDUIINERFEDO LD

3 Bond Elut SCX (Agilent Technologies #) |
P N—ZHE LTI NERED L D

REFF O~y 7 BROA P ELEEZEBT 5,
IHEIEL 1~2 mL/min &35, /%3
InertSep C18-C (¥ —=x/L# o = 2 )

WIS U TCHgl~=FR—L REFEHT 5,
WY 7 RO ) P— N — % E

VEITIE U THE Y 2K ED Y

Inertsil ODS-3 (Y —=x VP A = 28 WiTZNnEREDE O

5 ACQUITY TQD (Waters )

(2 &K D SR



(BE) GIEAN) T —a»
* WINEI =R R UYL A i

¥ v ¥ R A 3 p=—Ni:d
AR 53 4 BB B ﬁgj’fgg; G L “"7“””(5!;‘“ %Sfrb(*jf )’;
A ~FE 2 Fi & i 0.005 3 9.2 2.4
0.01 3 96.0 6.5
INFE 0.005 3 82.7 35
0.01 3 87.8 23
0.05 3 100 2.4
KE 0.005 3 89.5 4.4
0.05 3 9.3 33
05 3 96.2 0.4
LybhL 0.005 3 87.7 17
0.01 3 97.7 5.0
KO AT 0.005 3 89.9 5.1
0.05 3 106 21
05 3 102 12
A—H T T AA 0.05 3 917 7.0
05 3 99.4 15
3 3 92.9 0.9
A~ I G & 0.005 3 87.9 6.7
0.01 3 93.4 38
0.05 3 84.9 0.8
N 0.005 3 88.9 4.9
0.01 3 985 35
0.05 3 105 22
KE 0.005 3 90.1 6.5
0.05 3 102 14
5 3 94.0 0.7
LobbL 0.005 3 95.2 6.2
0.010 3 100 4.9
0.05 3 85.4 0.7
K AT 0.005 3 87.1 41
0.05 3 107 21
7.0 3 985 14
X BT T A 0.05 3 100 5.1
05 3 109 23
30 3 925 0.4
N

Hoha EHE WRINER WINELER i URE SR EEEE

A e 4
R AROIR gy masu (mglkg) (%) RSD, (%) RSDg (%) HorRat
U ~FEy s REAEE 9 0 0.01 87.6 9.3 11 0.50
N 9 0 0.05 81.4 8.6 13 0.61
L3852 L 9 0 0.01 89.0 10 14 0.64
PR P NN 9 0 05 98.2 3.6 6.8 0.37
A5 A 9 0 3 84.4 6.7 9.1 0.65
A ~HFEI 2k FBC A Rt 9 0 0.05 76.6 7.6 19 0.85
N 9 0 0.05 78.8 13 20 0.90
LoabAZL 9 0 0.05 83.7 8.6 19 0.85
KE T 8 1 7 89.4 2.2 6.2 0.51
5215 A 9 0 30 91.0 3.8 4.8 0.49
- EE PR (H—35REIC X DkR) B 4 0.005 mg/kg (BZAEr 4%
0.05 mg/kg)
R TR (BRI X D) B 4 0.002 mg/kg (B 4%
0.02 mg/kg)
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(%) ru~ 7T LH)

A B
A 7HE 5 A HE 5
A HE l
| AT
i o
& o
e e |
e e
{05 B CiEr ey

ZEBRROFMEARDIOT T T L
A R (£33 E L T5ng/mL)
B : UsINelkl (VhZEIZARIE L LT 0.05 mg/kg fHY & IRAN)

17 A4IF7uaFYVR, /raFr=y, V)T 77RO FT AN LAORIKY
n~ 7T 7T NG RSHTEHNC K D RIRE AT
(1) Srxtgibay AIF 7Y R, raFr=r, V)T 7T7 KN
FT7 A NFY A (45
(2) WA  fb . FSESHATE R Ok
(3) ik
A HECHH

1) A X 7ua7Y FEEFRK A4 IX27a7 U K [CyHiwCINsO2) 25mg % 0.01 mg
DITETED, TOHEEZTLFHFL, 5S0mMLOEET T AT AL, AX ) —)L%&E
MATHEN L, BIERETAY ) — AV EZMATA IX a7 ) FERERKZH
YD (ZOWImLiX, A 3427070 RELTOSMgEERT S, ) .

2) Y uFT = KRR s a7 = [CeHsCINsO,S) 25mg % 0.01 mg
OHTETEY., TOHMEATEL, 50 mLDOEET T AaiZ A, 7& b
ZTCHEMNL, BIERETT N2 MATr7uTF 7 =D U EERKZ RS 5
(ZoWE1mLiE, 7aF 7= LTC05mgaafdi+ 5%, ) .

) VT T T UK ¥ /)7 77 [CiHuN4Os) 25mg % 0.01 mg D1 E
TEY, TOEMETLHFL, 50mLOEET T AIZAN, AX¥ /) —1LEMxT
WL, FICHERECTAY )=V ENZTCY )T 77 U EERRERET D (2
DIEImMLIZ, /T 77 LTO05mgEEaaT 5, ) .

4) F T A BNFY AEEFK F7 A MFH L [CgH1oCINsOsS] 25 mg % 0.01
mg OHfTETEY ., TOEMEEZTLFEL, 50 mL OE&ET7 7 AT AN, 7& >
EMZTEIL, BIERETT B b Z2MATFT A b9 LMEYER I 2 75 R
T5 (ZOWImLIZ, F7TARSFHLALELTOSMIZEAT D, ) o

5) BIEEAEMER BRI LT, AIX 77 FEERK, 7eTFT7 =y
VBRI, VT 7 T BRI T T A b AERERR O A RA L,
K—=AH =) (9+1) TEMICHRL, 1 mL FICEREL LTEZNLEN
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0.25~100 ng % & A 2 Hh o IR A E IR 2 R4 5,
B & =

fh t SHTEREE 10 g 2 0.01 g OHTETEY . TOEEZTLE L, 300 mL O
i =47 T X2 A, AK30mL (BRI 20mL) Zhnx., 30 rfMwkER, &
27 b 120 mL (CBUKiE 100 mL) Z 0%, 30 4rf#R v iR Tt 4%, 200
mL OERET7 I Aaz277r—RFIoFIcES, ikt A8 5/ B) TR
A LT, D =A7 7 A a ORI ZIART & F o 50mL THEF L, FERIC
WEl AT 5, TICRET T ATOBERETTE N ZMZAD, 2O 20mL %
100 mL D727 7 A 2 ZIEREIC AL, 40 °C LA T ORI THI 2 mL £ THRUER
fEL, 7 DB T 2 RENEIR & 95,

BT LE REHARE LM A Yy T A GmLERA) TLic Ak, B
BHER DA > T\ 37 7 A a%z/K 2 mL THyE L, TikE D7 K227
%, 10 0MIEES 5, O ITET T Aaz~FH o 25mL 3> T2EVEF L,
VR 2 NEIR 71 7 NN 2, R 23 e CTAKIO EMglc#ET 5 Tt s ¥ %, 200
MLDORTET7 T A% 0T LOTIZES, KORTIETY 7 A azliikrF /1 20
mL 3 DT 2[EEE L, WRENEKR Y T MMz, FREZEHIES,

WHIR % 40 °C LA F ORI TIE & A CREET 2 £ THUEIRME L 72, 5T X
EEoCHET 5, 7T =RV /L SmL 22X CTEEMERI L, BT L40H
2T 23 BHAK & T 5,

BT LAV | T35, NO—Ry/TI77ae vy by Vb7 idEE
=% 7 4 (500 mg/500 mg) 2% 7 & h="hkVU/L10mL THHET D,

100 mL ORTHTZ F7 A a2 I=AT7 LD FICEE, ABHEKEZ I =77 Al
AL, WEDAFTETAHO Bl ETH2ETIH P L, FREZRHIE S, HIZ,
REHEIE D A>T\ 77 Aa%2 7 h=FU/L 10 mL 72T 2 [RIEHG
L. TRiRZIER I =0 7 22z, RIS SE 5,

T % 40 °C LR DK TIE & A T 5 & TRIERM L721%, EHR1 0 A
ko CHIET 5, K—A% /7 —/L (9+1) 20 mL % EMECIN 2 CTREY B
L. k7o~ s7 77807 LB ESHTFHC K DHEICHET 230BHAK & 7
%o

Wik a~ 72 7% 07 NAVEESHTFHT X 5 H1E ABHAR o OV B 3K IR
AHERERS 5 UL 2Rk v~ 7T 7 X T ARV EGHTFHCIEA L, BIRX
ISRt e~ N 7T LERD,

HERME Bl

(k7 ma~ b7 7 7i)

V) 7 L AT BTN I TV H T A (N 2.1
mm, & 150 mm, RifE S pum) *3
i it W% Smmol/L e T v E= U AR — T h=FU L
(9+1) —15min—>7 & b=k U/l (2 min f~FF)
b # : 0.2 mL/min
N7 b M 40°C
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(& v F DIV BT 3 ERTE4)
oh ¢ DU EE MR BT B
L7 kAT L —A A4k (ESD) & (IEA 4

R
A4 F v b &

B

A4 A& v PR B
: N> (800 L/h, 500 °C)
¥y v 7 U —EE:
: N2 (50 L/h)
a2 — v & JE:
: Ar (0.25 mL/min)

FINR— g9 HA
v 0 A

ha | —

o ) Yo v H R

T—F)
120 °C

0.5kV

TROELEBY

aVa s RmNX— FEROLEBD
T =X — A F v FTEROEEBD
£ SWEOWESM
FYH—  TaET AT S 2y
HExgmE  Y—AFr & B, BT TR F—
(m/z) (mlz) (m/z) (V) (eV)
. 175 — 25 20
X uTYR 256
ARrre7 Y — 209 25 15
. 132 — 15 15
= 250
IRTT =TS — 169 15 15
. 129 — 15 10
)T T 203
vITIT — 157 15 10
211 — 20 15
A
FT7 A XY 292 — T > 5

i B BOonEBERCRHZ v~ N T AL E— 7 EE LR S Z RO
THEmzZERR L, Rt oS REEZRHT 5,
£ 1 Chem Elut (Agilent Technologies ) XIXZi L FRZEHEDEH D
2 InertSep GC/NH, (¥—x ¥4 = 2f) iZZhn %D LD
3 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Zh LR D b
D
4 ACQUITY TQD (Waters ) (2 X 2 544

438



(B%E) GIEN) T —va v
- WINEI =R R UYL A

‘ ‘ ; W 7 R MR URSE
RIS 4 shoms rﬁgjfg? i I CE fgl;SD, (ﬁi -
A3IX7a7TY R bbb 1 0.01 5 83.1 5.9
10 5 9.3 1.8
i 5 I LB 0.004 5 90.6 8.0
31 5 91.5 2.0
K 0.01 5 97.7 9.0
1 5 93.0 2.3
JuFT =T Wb 2 0.01 3 775 73
0.02 3 81.6 3.7
0.2 3 91.0 35
2 3 99.5 2.4
5 3 88.0 3.6
féb b 3 0.2 3 914 2.6
2 3 86.5 0.7
5 3 90.0 3.7
Tt 56 T HL B 0.09 3 98.0 31
0.9 3 101 2.7
2.2 3 83.1 2.7
K 0.01 3 80.2 16
0.02 3 93.0 2.3
0.2 3 91.6 7.0
2 3 94.0 1.9
5 3 87.5 45
CI)FTT b5 2 0.01 3 82.8 4.8
0.02 3 89.1 5.4
0.2 3 95.2 9.1
2 3 99.0 2.8
5 3 87.0 4.9
e b 3 0.2 3 106 89
2 3 85.0 1.4
5 3 88.0 4.8
it 6 T AL B 0.09 3 96.0 33
0.9 3 100 2.2
2.2 3 84.0 6.6
oK 0.01 3 76.9 13
0.02 3 86.8 21
0.2 3 81.5 3.4
2 3 85.7 2.7
5 3 89.0 5.7
FT7 A REY L fribo b 2 0.01 3 9.1 4.6
0.02 3 79.8 5.9
0.2 3 102 6.5
2 3 105 8.0
5 3 95.0 3.0
a5 3 0.2 3 92.0 8.2
2 3 9.8 2.3
5 3 93.0 2.0
it 6 B AL £ 0.09 3 87.9 8.7
0.9 3 101 2.7
2.2 3 96.0 2.7
LK 0.01 3 95.6 6.5
0.02 3 89.0 2.1
0.2 3 98.8 5.7
2 3 95.7 1.4
5 3 91.0 2.1
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EAEEN

HRH TR VNP IR s L

K4 RBloOEE Bl BRER (mgkg) (%) RSD, (%)  RSD. (6 HorRat
saFrr=vr b b 9 0 0.2 90.4 8.3 14 0.68
T 76 9 £ 8 1 5t 94.5 4.2 5.9 0.46
oK 8 1 3 92.3 1.8 4.4 0.32
vIrTIy FRb b 8 1 0.2 89.3 34 15 0.71
T 96 i £ 8 1 5 94.4 4.0 6.7 0.53
Bk 8 1 3 92.3 35 8.9 0.65
FTANEYL fB B 9 0 0.2 92.1 9.5 11 0.52
T 6 T L 65 9 0 5t 98.6 3.8 9.0 0.72
Bk 9 0 3 93.7 35 5.8 0.43

o Hraer (Rezdn) (Cxhd 2 RN E

- ERE TR (H—RBREIC X DR OB (R B RN Rz, PA T A
HIZBWTH L, ) 4 45 0.01 mg/kg

- B TR (B —BR=IC X 5 ) AIF vy K EH 0.004
mg/kg. < Oftho R - Fkb 4 0.003 mg/kg

(%) 7a~ 77 Apl

A B
3 3
- 3000 ‘i" 1 ﬁ F5man 1
Fp— im0
i 150000 2‘1‘ iﬁ . H !
H || 4 ) e 15man | 2
™. 100000 " || L | 4 J
% 500 || | JI IL ﬁ somo | ¥ A .II lL
UF ) N\ _ o N = ——
s 2 3 4 5 8 7 8 2 3 4 5 & T 8
1F3305R8. = {#3303R.

BERRUVAFMEHOIOT LTS A
(RENFE1: 434907 Y K, 2:90F7=20.3: /57952,
4: FF7AMXYLETRT, )
A HEWERE (F7 A FFY AL LT10ng/mL, FOMEEK L LT 50 ng/mL)
B: Ik (MbOICKEEL L TFT7 A FFH L ELTIL0 mglkg, 7 DOfh 2
L L TH 0.2 mg/kg MY £&7RN0)

18 AT B AINTEOMDRIEOWREK I a~ 7T 78207 MAVEESHTFHIZE S
[F] iR§ oy AT vk
() SrRaew TAFaHNT W Tz A a—)L TR T 2
IV R— MR TTa TV (5R))
(2) EH&HE b 5. FRISERHLEE L Ok
(3) ik
A HEOHAH
PR R A UE R T A7 )T [CisHuNOS) | 7 =2 A fhr— )b
(CieH2N03S] . BT V&% 7 = [CpHiCLN203] . 5 Y U % — |k
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(C19H16CI2N204S) e X7 711 7 = 3 [C16H23N30S]) 4% 25 mg % 0.01 mg DH7
FTEY, TOEMERLHKL, TNEFN0MLOEET 7 AIIZ AL, T M
EMZCEML, BICERETT 2 b2z K ERERERREZRYS S (2
NODOWwEA 1mLIT, FREELTENEN S MgEERT D, ) .

KRR A 1 mL %2 50 mL Q2 &7 7 A ZIEMEIZ AL, BITERE T
T bhrZMiAT1 mLPICEEEE LTENTN 10 ug 2 EHT 5 ARSI
HEFIR 2R 5,

EHICEEL T, BEREAEERKO—HZ2 78 h=FJL—K (4+1) TIEfE
AR L, 1 mL FIZKEEE LTENEI 0.05~10 ng 2 &H 7 5 Hum O 3R
BEAE & RS 5,

B = =

h H INTEEE 10 g 2 0.01 g OHTE TERY . TOEEZFEH L, 300 mL &
R =7 7 222 AfL, K30mL (BKIZ 20mL) &Nz, 30 /rfEkER, &
27 b 120 mL CRUKiE 100 mL) Z 0%, 30 /MR v {RE Tt 4%, 200
mL ORET7 I A% 7 7 —K}FOTICES, ks A (5 B) TR
A LT=%, O =MA7 T AaRUOEIZIART & h > 50mL THE L., FERIC
WElAmdT 5, HICERETZ T AADEMRETTE N ZMA D, ZOWK 2 mL %
50mL 72T 7 A ZEMIZAIL, K20mL ZIMZ T, BT MBIZHET 2
REHNEIR & T 5,

BT LRBEEL S 2T ) b Y BV =H T A (500 mg) 2 ET
T Rh=FUL5mLKLKUUKEmML TIAEKBEFR T 5, EHAKZ I =0 7 DT AL,
WRIEDS T T AAID FGICET 2 F TR S5, TITHEBHERDO N> TWe2 T
BT I AakK—Thr=hrU/ (342) 5mL$T>T2[EI¥H L, WA IEK
= DT HIMZ, RSB ESES, 1I0mMLOER 7T Aa%2I=hT7 LD FIC
BEX, 7TERF=FUL—K (441) OmMLEZ I =F T AT Z, SEREREHSE
HE3, HICEBR T I AADERETT b= b—k (4+41) &MZ, ZOWH
D—fl% 5,000xg T 5 i LBl . REAREREI o~ N7 T 78 0T A
B BT atic X 2 HIE I3 2 3UBHAIR & 274,

ks a~ N7 778207 MEEGHIFHCLDHE BEHRIR K O RIKRES
EWERRE 5 UL 2k a~ N7 5 7% 07 MVEESHIEHTEA L, BIREUER
Bl 7o~ 7T L0555,

WIESM B

(k7 v~ b7 7 7)

7 Z b7 BATFTIN U ) VT A (N 2.1
mm, & 150 mm, RifE S pum) *3

i it W2 mmol/L e 7 L E= U AR — T h=FU L
(4+1) —15 min— (1+9) (5 min ££FF)

it : 0.2 mL/min

W
BT A fE IR FE o 40°C
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442

(5 o7 DIV RSy BT RHER )

R i o VU E ARV B AT B
4 4 v b HE:izxvr AT L—AA4b (ESD #E (IEA A
E£—FK)

A4 A ¥ JR IR FE:120°C
FYINR— 3 HA N, (650 L/h, 350 °C)
¥ 7 U —®ME:35kV

o — v H A :N; (50L/h)

= — v E HFE:TEROEEY

o U ¥ g v A A :Ar (0.25 mL/min)
aYvarzxX—: FTRDOLEED

T =4 — A4 F v FTROERY

* HWE ORESRMNE

FIH—F— TuRr A a—r  ayvar

I E st G g A+ EEA R EIE TRLE—
(mfz) (m/z) (m/z) (V) (eV)
] ] 91 — 25
TATFaHNLT 266 » o —
— 71 20
100 — 16
BT A RE—L 351 0 @ —
— 72 36
E AV S 403 1 — 45 ®
ST e B
7 = — 105 23
E5 YU R— k 439 o — 45 il
7 " — 173 19
. . 201 — 14
TR T =T 306 R —
— 116 18

At 1 BoNT@E@REISHMMZ e~ N7 7 500 — 7 mEIEE S 2RO
THREMZER L, B RERELZHE BT 5,
H1 T 1~2 mL/min #2E & 9%, MEIZS U THRG|I~=4R—/V F&fH3
Do

2 InertSep Slim-J C18-B (V' —= /bW A = 2 8) |2l Y e RED U HF—N
—ZEFE LTI INEREFED LD

3 REHAHERF CE RWEAIT, HEICE U T EEREIZ LD JEET S,

4 RBHoOT7 T T =2V r@eENE0nLaIlid, kEHEBHRRETE = |
U—K (4+1) THRLTHBIRE S a~ N7 T 7 %2 07 MRV &8 et
R DHEICHES D,

5 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Zi LR D §
D]

6 ACQUITY TQD (Waters ) |2 X % 44451



(BE) HIEN) T —ar
* WINEI =R K UYL A i

WP E VML E S SUQUY ) S

WRINBK 53 44 ok oo Fl M (mghkg) B L (%) RSD. (%)
TZ27ahNT fab o 0.01 3 93.6 5.2
0.2 3 94.9 3.1
il 56 I £ A 0.01 3 98.1 2.4
0.2 3 103 2.1
Bk 0.01 3 96.6 33
0.02 3 98.0 4.2
H7xzrAbu—iL  FEbb 0.01 3 97.0 4.7
0.2 3 98.0 4.4
il 6 I £ A 0.01 3 104 1.3
0.2 3 103 1.9
K 0.01 3 94.2 6.2
0.02 3 88.5 7.9
SR T e e b 0.01 3 88.3 5.9
0.2 3 92.6 3.1
il 5 I L £ A 0.01 3 97.6 2.0
0.2 3 106 1.2
K 0.01 3 86.5 1.3
0.1 3 86.2 5.0
E7Y U R—h b o 0.01 3 97.5 1.8
0.2 3 93.7 3.6
il 7 T L £ A 0.01 3 92.0 7.1
0.2 3 90.3 6.3
K 0.01 3 96.7 3.2
0.1 3 98.8 5.3
A= A g b 0.01 3 90.0 7.1
25 3 99.3 5.2
il o T L £ A 0.01 3 95.0 1.7
15 3 85.6 3.6
K 0.01 3 101 35
10 3 99.9 2.4
- JL[R) FBR
. e v BZVE R WRIDPEEE WMEIE s UlE SR SR
A BROME gy mEs  (mgkg) (%) RsD, 0 ReDe 9 OTRE
TAFaHIALT Fib b 9 0 0.2 89.3 4.6 10 0.49
o FE R HLER R 9 0 0.2 88.4 33 7.3 0.35
K 9 0 0.02 94.0 5.9 7.1 0.32
BTz AR bbb 9 0 0.2 96.1 2.5 9.4 0.46
o —)L oS R HLER R 9 0 0.2 95.8 3.0 7.7 0.38
K 9 0 0.02 97.0 7.1 9.6 0.44
EIYXv e fRbD 9 0 0.2 88.3 4.0 13 0.65
N TSR HLER R 9 0 0.2 89.3 3.8 8.9 0.43
K 9 0 0.1 94.2 3.8 8.7 0.40
eIV Y R—F Fbb 9 0 0.2 94.1 1.8 15 0.71
TSR HLER R 9 0 0.2 91.0 5.2 13 0.65
BK 9 0 0.1 99.3 45 8.8 0.40
T7mT =Yy bbb 9 0 25 90.5 2.7 10 1.1
TRR LA 9 0 15 92.4 2.9 11 1.0
BIK 9 0 10 97.6 4.4 7.7 0.68
- EE PR (HR—RBREIC X DMR) OB (R B e RN IR EZ) b &

0.01 mg/kg
- B TRR (B —BR =T X D ) OB (RFEREMLE BHI R ) b 4
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0.003 mg/kg

(23E) Zrua~ 77 L6
A B
s ol by 1B
ES i el
EZus—f
) IO 7
D072

J i

1 12 13 14 15 18 17 12 13 14 15 18 17
{F303RE ESEiTis i)

ZEBRROFMAROIOT T L
A HERER (YT F 72 RO T Y Y x—hE LT 1ng/mL, % Ofh 3K
& LCT4 0.2 ng/mL)
B : WMEE BLKICAH 72 A b — VR O= AT a7 L LT 0.02 mgkg.
7YX T2 KT YU R—RELT 01 mgkg, 77mr7v L
T 10 mg/kg GREHAWK % 500 54 8) 824 ERm)

[ U .
S

=SoEE

5

19 =F 77— LZOMOBEOEEK I a~ N 7T 7407 AR BSHEHT X DA
AR IRS
() oir&gied® —~F7n—n, hr7aXI R, /a~xv7x= /YK, /a7
Y h7=UTFe—, FTIAFIR, ErXer (6K9)
(2) HEHEE b, FEISERETE K& UK
(3) ik
A HEOREHE
= BER B MR = F 7 v — /L [CisHeCl,F3N,OS]) | v 7 m /NI K
(CisH1sCIsNO) . 7 m~7 =/ U K [CuHN:03) . 70T F =1 r—
Jb [C1sHuBICINsO,) . F 7 V% I K [CisHeBraFeN20,S) M OB v 1 >
(C1uiH1uINOJ 4% 50 mg % 0.01 mg DHfTETEY ., ZOHEETLEHEL., TILETh
100 ML O&E7 F7 A3l AR, 7T 2N TENL, BIERETTE L
VEMATEBRBEREFTRZRET S (ZHO|RE LmL L, £RELELTE
nENOSMgEEHT D, ) .
K REEIEAEFR A 2 mL 2 100 mL 027 7 A3l AN TRA L, BICERSE
TT7 2 hrZ2MATI1ImLPICHKHERE L TENREN 10 ug 2 E5H T 5 2HES
IR 2R T 5,
AL T, BEREGEERKO M2 7 h=FJ L—K (3+2) TIEfE
AR L, ImL PICHEEE LT0.5~50ng 2 aA T 2880 EBEIEAEYER %
T2,
B = =
fh H INTEREL 10 g 2 0.01 g OHTE TRY . TOEEZFHF L, 300 mL &
=M 7 7 A alZ AfL, AK30mL CKKIX20mL) Zh1x T, 30 4 fEE%,
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FIZT7 & by 120 mL CRLKiE 100 mL) Zh0x. 30 43fEE 0 iBE <3 %,
200mML D EBET7 I Aa%27 7 F—R}DOFIc@EE, fhiikz A (5FB) Tl
FlAM LT-th, e =A7 7 Aa OIS #IEXRT & F o 50mL THE L, [FEE
IR AT 5, FICRRERT7 ZAADEMRETTE N ZIMZAD, ZOHK 2 mL
Z50mL ORTIET 7 AT IEMIC AL, K20mL 22T, 77 LAE |2t
TOREHEK LT D,

717 NALER | R F BTN I ALY BV =H T A (500 mg) 2 E
TER=bFU5mL KROS5 mL CHEXRGESRT 5, REHEKZ I =07 LA
o, WD FETARO EIICET HE TR PS5, BICHREHEK DO A - Tz
BRI T T AaEK-—TE =KV (9+1) 5mL$OT 2B L, Pk % IE
W=7 KM, AR SES, I0mMLOEET T A2 I =0T LD
TICEEZ, 7B h=bU—/K (3+2) ImMLZI =T LIz, &EEEZEH
XD, BICEE7 T AaDERETTE F=FUL—7K (3+2) x5, Z
D5 mL % 50 mL D723 7 7 A2 ZIEMIZAIL, 40 °C LA FOKE TH 2 mL
FCIJEREME Lo, K2mL 202 CTh T 20 T 25EhEIR & 35,

T LHE Y REHRIRE S A Y T A (5 mL REEH) 3 ICA
. 10 REEE T 5, 100 ML ORTIT7 7 Aa%H 7 L0 FIZE S, #REHRR
DA> TN T BT T A2 ZFiR—TF /L 5 mL 32T 4 [A¥kE L, YR ZIER
N7 B Z, WENFTECTABO ESICET D E TR F LT RELZRHIES,
HIZEEE =T /L 10 mL & 5 7 JIN 4 CRBRICIEH S8, IWHIRE 40 °CLL T D
KIBTHK 1 mL £ CTHIEREL, EFT A2 %> CHET D, 7B h=hFUL—
frx (3+1) 5 mL N THEEMEZ L. 7 DA NI 2 50
WwET 5,

717 DRLER 1L 75774 NaI—Rv /T Tae vy ) v
FEEI =474 (500mg/500mg) "4 %7 h=hrVU/L— kx> (3+1) 10mL
THEFT D, 100 ML DT T T AAEI=NT7 L0 FIZES, REHAKEZ
=T KA, WWEPFTRTAKIO BEGICET 2 FE Tl F L TERBIEL RS
Lo AREHERDO A TWeZed 77 Aa%2T7 =1 U/ Lb— Lz (3+1)
5mL 35T 3 [P L, WRAIARI =0 7 22, ki sE5, &
7 b= U=ty (3+1) 5mL %I =07 AIMA CTRERIZHH S+
%, Tt 40 °C LA FOKIB TR 1 mL £ CTRIEEM L, EEH A& %> T
B35, 7B h=bFU/—K (3+2) 1 mL Z EMIZIZA TEREMEE L.
5,000xg T54rME LoHEL . EEAKO—H4 T8 = KU /L—JK (3+2) TIE
W 10 AL CiRik s n~ N7 T 7 % o5 ARVE BT X D HIE It
LREHAR E T2, -, REATOL L THLEAIEL. KomLDEEL-% O |
BAhRE 7 n T 7= 7 a—VOEREIZHAWSTODEK I a~ N7 T 74
T LRV ESHTENC X A MBS HET S REHAIR & T 5,

Wik a~ s 7578207 ARBERSHEHC L D HIE ABHAR M OV 3R
AHEHERS 5 UL 2Rk 7 v~ /T 7 2 0 F ARV BN EHCIEA L, BRI
ISt v~ N7 T LERD,

445



446

s
(Witk 7 v~ ~27Z 7#)

At

EIERL L, REH O£ BRI E

1
2

3
4
5
6

7 =
T At W
S

A4 F v fb &

A4 & v PR
TYINN—=y 3 VA
FrY v 77U —-&EE

: N2 (600 L/h, 450 °C)

: IEA 4> 20kV, BAA A2 1.0kV

DA T BTN YA ) B AT T A (PR 2.1
mm, & 150 mm, Fi£E 5 um) 3

% 2 mmol/L BT > E= W AR —T 2 h=Fr UL
(4+1) —15 min— (1+9) (5 min PRFF)
: 0.2 mL/min
140 °C
%B?Tﬁ)
s VU RS &5 A Rl
Tl 7 ha AT L—A A1t (ESD ik
: 120 °C

= — v H A :N; (50L/h)
= = v B JE: FROLBY
AYVarIRAR— L FROLBY
T = F — A kv FEOLBY
* HWEORIESRE
o TUm—— TmF Ay a—y aUvay
WERRIH {E.IJ_[E o A ERA S R BIE  —xax—
(mfz) (m/fz) (mlz) (V) (eV)
=F 7 a—) — 395
- 250 20 25
P s 139 - 30 20
Vel a= AN + 334
- 103 30 40
sma~7x/) YR + 305 175 - 15 15
g - 91 15 50
srusr b= Fu—L + 482 284 - 25 15
T - 112 25 50
FI7ALHFEIFR _ 507 125 - 25 45
- - 166 25 30
132 - 45 20
vodno s + 174
- 117 45 25
% 1%%%733%?)3&)3*@&7 0 < }7“?,5,7&% 1:"“_7@%%%2%&)(‘*%%;@

i==N

HHT %,

P IX I mL/min 2 L35, BEIZS U TSI ~=FhR— 1V &I 5,
InertSep Slim-J C18-B (¥ —=x /L ¥ A = A H) XiZZhEREDH D

Chem Elut (Agilent Technologies ) XIXZZ L ERZED H D

Supelclean ENVI-Carb/LC-NH, (Sigma-Aldrich #) Iz L FR%ED D

Inertsil ODS-SP (¥ —x LA = 2 Wi nER%DH O
(Waters ) 12 X 5 5441

Quattro Premier XE



(BE) GIEAN) T —a»
* WINEI =R R UYL A i

I B AIMEN R R LS EE

IR S S A 32
IR 53 4 Ao oD Fe % (mglkg) L (96) RSD, (%)
T—F 7 a—) _ . 3 .
b 0.1 83.5 16
3 3 90.4 5.0
_ 0.044 3 88.8 12
A A e R Y
T EpL A 13 3 86.5 ”2
1oy 0.1 3 86.7 10
X 1 3 94.6 4.3
DNT R R _ 0.1 3 100 12
BN
e 3 3 83.3 37
g 0.044 3 105 35
T & e i sk 0.89 3 89.9 43
P 0.1 3 102 9.2
K 1 3 91.8 6.6
su~T7x)UR _ 0.1 3 105 11
DD 5 3 85.9 15
e T 0.044 3 99.9 2.8
T Fe LA 13 3 o7.4 ”7
. 0.1 3 101 1.6
wk 3 3 92.7 1.1
smasyho=17n _ 0.01 3 96.8 10
BN
—v BD5 0.1 3 95.5 2.8
e 0.044 3 98.3 4.2
T8 B A A5k 13 3 935 56
YT 0.1 3 103 10
K 1 3 103 2.9
FINLHFI R ~ 0.1 3 87.8 20
ik 1 3 85.2 6.7
_ 0.044 3 98.2 3.6
A A e R Y
T B LA 13 3 119 6.6
1oy 0.1 3 90.8 11
X 1 3 92.3 4.6
[ w s w i _ 0.1 3 103 9.9
BN
e 3 3 79.4 13
e 0.044 3 103 3.8
Tl & e sk 0.89 3 97.4 37
o 0.1 3 102 5.5
K 1 3 88.7 12
- R ER
. e A FEAIE USRS WONEIGE  sememUieE SETEUREL
ax WEtofE . o o HorRat
R T mEH BREH (mgkg) (%) RSD, (%) RSDg (%)
TFTo—1 Db 8 0 1 925 5.0 6.0 0.37
K 8 0 1 98.5 4.8 8.0 0.50
I 7TaRI RN bbb 8 0 1 91.7 35 4.6 0.28
K 8 0 1 97.0 4.0 4.3 0.27
ra~7x /)Y bbb 8 0 1 94.8 8.1 8.1 0.50
PN S 8 0 1 101 1.9 4.3 0.27
s b7=U bbb 8 0 0.1 75.8 11 25 1.2
7a— ) P S 8 0 1 95.6 7.3 9.4 0.58
FINLHEIR b5 8 0 1 92.6 5.4 6.4 0.40
K 8 0 1 99.2 35 5.1 0.32
raefxuoy fab b 8 0 1 90.8 4.4 6.3 0.39
K 8 0 1 94.2 3.8 5.8 0.36

- ERTIR (ERBREIC X2 ER) smuZ o 7=V 7m— 5B (F
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HEEHEEHIRTZY, UL FAREIZBWTHLE, ) # 0.1 mg/kg (Ffgd> 5 0.01
mg/kg) . FOMOEE - BB 4 0.1 mg/kg
B FIR (BR—3RBrEIC X DR smaZy h7=0 78— Ak
0.03 mg/kg (Figd> 5 0.003 mg/kg) . = DD =3 - 3B 4 0.03 mg/kg
(%) 7a~ 7T L4

A B
| I
DIFRsEF kPl Wl AILRssE J..n.-_.lt-ir-.. TP P S g
F7) R FRLER .
_— 1 | PR smr o M .HT. PPN v | |
% el n kO HH 0 2 A
o ol
1 "o I —_
iin Fa-n = R e
AO5ASoUF - o7 Ao 1
R | TR I T | M ST e
enF0y | 4 en#ov |
dww i II‘l-l-h""o“__
0 4 8 12 16 0 4 8 12 16
{FIF05RA." = (#0308,

ZEBRUBMEAHOI O TS L
A EETERR (£ 23 L LT 0.5ng/mL)
B : WINEEL (Fib oIz &3 L LT 0.1 mg/kg HHY &USN)

20 AXY 7 a AR FOMDOEERDKEK o~ 7T 7K T ARVEESHTERC
I 2[RI M
() Ot gieay XV rARy, DVAFXA NI KR Y TF AT
(3 5or)
(2) A  fRb D, FRREHLETE R Ok
(3) ik
A HEOHAH

1) XV T 7 v AR AR Fx Y7 v AR [CpHwClLNO2) 25 mg
% 0.0l mgOHTETED, ZOEMEEFEL, 50 ML OEET 7 A3l AN, 7
T hrEMATENL, BIHERETTE P 2MATAIF D7 1 AR s
JFiRZHET 2 (Zo 1 mL X, %P Y r7u AR L TC05mg 2567
%o )

2) UAZANY FEUERE AL A RY v [CiiH2NsS) 25 mg % 0.01 mg @
WMETEY, TOEELZTLHEL, 5S0mLOEET 7 AIIZAN, T M ZZ
THEPL, FICERETCT M2 MATY AL A N ERFIR 2R 5

(ZOWImLIE, PAX ARV L LTOSMgEEHT D, )

3) B U TFHINTIEREFHK E'U 7 F BT [CisH22N20,S) 25 mg % 0.01 mg
DOHIETEY, ZOHEZTHEL, 50 mLOEET7 I 2alc A, 7& k&2l
ZTEWMNL, BIERETT M 2MATEY 7 F DN T EERRKREZRARLTS
(o 1mLiE, BV 7F AT ELTO05mgEalT 5, ) o

4) BEIRAENER BRI LT, XV U7 a AR UEEFR, UAX A B
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U UREREFIRE O Y 7 F DV TERERRO —HERA L, 7' h=FYL—K
(4+1) TIEREIZHIRL, I1mLAFIZAFH T I7m ARy, VAXA N U ROYE
UT7F AT ELTENEN 0.1~10 ng 2 & H T 2 S O BIIRE A FE YRR 2 773
T2,
B = =2

il H SHTEE 10 g 2 0.01 g DT E CTEY . TOHEAFIHK L, 300 mL D
el =47 T X |2 A, AK30mL (BKIZ20mL) ZhnZ., 30 rMEkER, &
27 % F > 120 mL CBIKIE 100 mL) Z0x. 30 23R 0 iR¥ T35, 200
mLOEE7 I Aa%x7 7r—FIOFIcES, fitiks A% (5 # B) THAI
A LT%, EO =7 723U IZNART &= F > 50mL THE L, [[ERIC
WBI AT 5, BICERT T AADERETTE N E2MX 5, Z0OWK 2 mL %
50mL D727 T ACIERICAIL, K20mL 22T, BT LEC 42
RENEIR L 95,

71T DRLERE L F 7 2T Y ) BV =H T A (500 mg) 2 ET
T h=hrUr5mL LUK EmML CTIAKGEFT 5, REHAKZ I =0 7 M AL,
REDFRCTARO EEGIZET 5 E TR ST D, BICHEHEKRDO A>Tzl d
77 Aaz/K—7r=FU/ (3+2) 5mL T DT 2MEPEHE L, FEERENAK
= AT NIMAZ, FRRICHHESES, 1I0mMLOER 7T A% I =07 LD FIZ
BE, 7ERF=PUL—K (441) OMLEZ I =8 T HIINZ., SFEREEH S
HE3, IR I ATDERETTE R=FU V=K (4+1) 2Nz, ZOHK
O— % 5,000xg T 543 BEL . EEAREERIEKI a~ N7 T T X T A
R RSHEHC X 2 HEIC T 2 RENAK & T 5,

Wik v~ ~75 7% 07 MVEBSITENC X 2 HIE FRUBHR IR Je OV i 3R R
AHEREWA S UL 2R 7 v~ 7T 74 0T D BESHRHTIEA L, BRI
Rt 7 a~ NI A EED,

WE S Bl
(k7 v~ s 77 7H)

VY 7 LA BTINTINME U TS T N (N 2.1
mm, & 150 mm, KifE 5 um) *4

B it ;2 mmol/L HEAT > E=U MRIR—T B b= U v
(4+1) —15min— (1+9) (5 min f&FF)

i B : 0.2 mL/min

7 A fE IR OB 40°C
(& v F DIV BT 5T 5)

T i o DU E MRS B M R
4 A v fb L7 broRxTLr—A44k (ESD # (EA 4
E£—K)

A4 4 v JR IR FE:120°C
FINR—3 3 H AN, (650 L/, 350 °C)
v BT U —%FE:35kV
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o= — v H A :N,; (50L/h)
a2 — v O HE:TEROLEY
aYVarmRxX— 1 FROLEEBY
T =4 — A F U TROEEY
# BSWEONESME

7 H—H— AT 7/ N i a—> aUTar
WE <t S 'E A+ R ezl BIE  TERAX—
(m/fz) (m/fz) (m/z) (V) (eV)
. 190 — 21 23
Trma AR 376
S A4 w B S NV — o o1 3
. 186 — 31 27
AN 256
AL AR v — 5 3l 53
. . 181 — 16 23
|4 L7 331
)T TANT — 109 16 39

7t ) SEoNTBREICEEH I v~ b7 7 2006 BE— 7l X3E S &K
THRERZERL, B TOKBEEZRHHT 5155,
W1 PEHIE 1~2 mL/min & 55, LEIZH L TRSI~=hR— REHEHT 5,
2 InertSep Slim-] C18-B (¥ —=x )L ¥% A = 2A8) ([T Y Kz ED Y F—N
—ZEFE LD LI N EFFEDO S D
3 JREBHEFRFCERWGEEIR, LEIZS U T EEREIC LY EET S,
4 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Zh LR D b
D
5 ACQUITY TQD (Waters ) (2 X 2 &4
(&) piEAN) TF—va v
< WRINEI SR K OV UK

. . - ; WO, A %R UK E
TRk 4 SR O R ﬂﬂﬁg ,W@/I?§F$ Eﬁmﬁf

FXRHTVrsurARr bbb 0.01 3 95.5 31
0.3 3 99.0 2.5

il 2 P L 0.01 3 100 45

0.1 3 94.2 2.6

Bk 0.01 3 91.7 4.9

0.1 3 99.5 7.1

VA RANY bbb 0.01 3 91.0 35
0.2 3 92.8 3.4

i 27 P HEL £ 5k 0.01 3 105 4.7

0.1 3 90.8 1.8

B/ S 0.01 3 88.3 2.2

0.1 3 98.6 0.6

vV TFhNT b b 0.01 3 93.1 11
0.1 3 84.1 3.9

i 7% B R £ Bk 0.01 3 95.5 3.6

0.1 3 90.3 5.3

B S 0.01 3 104 4.9

0.1 3 91.2 7.8
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EAEEN

HahEt FEAIE WINJERES FONEDIR R medeUit SR s

/N s kS
o AR O gy man (mg/kg) (%)  RSD, (%) RSDy (%) HorRat
Fxyvrse fEbb 8 0 0.1 94.6 4.1 4.1 0.19
AR TRFe LA 8 0 0.04 94.1 7.4 7.4 0.33
Bk 8 0 0.05 96.8 3.1 3.3 0.15
CAEALY bbb 8 0 0.1 9.1 2.1 3.2 0.15
N TRF ML 8 0 0.04 95.3 3.8 4.0 0.18
S 8 0 0.05 96.4 2.3 3.2 0.14
vYVTFAL FEDD 8 0 0.1 81.4 5.0 5.2 0.23
7 TRF ML 8 0 0.04 83.1 6.6 7.0 0.32
Bk 8 0 0.05 88.0 6.1 6.5 0.30
- EE TR (H—aBREIC X 5 Ao (R E AR R ZY) F %
0.01 mg/kg
- B TR (B—3BR=EIC X 2 Esd) AR (FRE Bt AT R gz )+ &5
0.003 mg/kg
(2%5) Za~ ~7 7 L0
A B
EUZ FhIL 7 &L ; EUFFhILT ﬁ
M - - - M —— \__h__
o AHHUoQAty | ﬁ A% B0ty |
}k. 25 i L h‘ 3 AR
12 14 16 12 14 15
ECitisl) EEciEis )

ZEBRVEMEHOI AT R T L
A R (FE3E LT 1ng/mL)
B : WMEEL CPLKICA 23K & LT 0.1 mg/kg FH Y4 &)

21 FVH A b rZ2oMoOREOEKs vu~ 7575207 ME &SN X
% [RISE o AT 15
() mirxtgeaty AUV HAbrbery FUVFA U SZREKR 7 I1m
Y. vAaF =N VAN HAfhuy T a—) N aT T
V= BRI Ny I RAFI(ER) ( BUI IRy I RXAFN (ZHK) . 7=/
XY=L, Ry, RV T72Fy T RRA =)L (14 K5Y)
(2) @ FH fado B, FRIFEEEALAREL & OBk
(3) Wik
A EE-JOHES
RO ER AU Y A by (CieHisNsOs) AU H A hm e 52 Jfhk
& [ CigHasNsOs ) . 7 X /b m » [CyyHwCINO) . &~ A = F vV — b
(C1aH20FN3OSi) \ & A RV [CeHisNsS) | # A L [CirHoN0) . 7 =
L7 v— b [CiH1sCINO,S) | /X7 17 KT Y —)L [CisH2CIN3O) | B'U X/
Ny 7 AF ) (EAR) [CuyHwNOs) . BV X /Ny 7 XA F L (Z 1K)
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452

(Ci7H19N3Os )] . 7 = / F % =) [ CisHisCLN:O2 ] . X > v 7 m v
(CiHxaCIN2O) | XY 7 = F v 7 [CpHCLNOs) KON A 7 r =)L
(C17H19NO2) £ 25 mg # 0.01 mg DfTETED . TOEEZFTHE L. TNE
50 ML OERET T AIZAN, T Fr2MATENL, BICERETTE
EMZCHERERFIEZRET S (IhDL0ES 1 mLi, £EKLL TN
ZFN05mgEEAET D, ) o
FRERFIRO —HZRA L, 7 b CTEMIZHARL, 1| mL P& 2K
LTENZEN 10 pg 2507 5 BEKIEAEETIRZHMNT 5,
ERICEE L T, BEREAEREFRKO—ME2, 7= I L—JK (3+2) TE
AR L, 1 mL FIZKEEE LTENEN 0.1~5 ng & H T 2 EUm O KR
BN A AT 5,
Flo. w7 TV —E, ERREBEIBASEERICINZ T, BE 1 mL HIT
77 7Y =& LT0.05~5ng 5 BT HHRDN7 a7 kT — LEERERR
T 2,
B = =

H MK 10 g %2 0.01 g DHTETEY . ZOHMEAEFLHE L, 200 mL @
R =7 T 2 a2 Afv, K30mL (BKiZ20mL) Znzx. 30 rfMEER, &
27 h 120 mL (BEKIEZ 100 mL) Zfnx. 30 43f#= 0 IR CTHit 3 %, 200
mL ORET7 I A% 7 7F—K}FOTICES, gz A (5 & B) TR
A LI%, O =MA7 7 AaROEIZIART & h 2 50mL THE L., FERIC
WEl AT D, BIZRBRET7 T AaDERETTE N ZMZAD, ZOKET & F
»CIEREIZ 105 AR L7tk MBGEHA# 2mL 2 50 mL D722 47 7 X = |21k
MEIZ AL, K20 mL 2012 T, H T LB 23 EhATR & T 5,

BT LI AU EFUAL VALY Y AL I = AT A (500 mg) F2ET

T h=HFU5mL KUK EmL TIERGEF T 5, AR EZ I =0 7 L2 AN,
WEHR R TAKIO EiGIc#ET 2 E Tl st 25, BIZERERARDO A>T\
77 Aaz/K—7r=hrU/L (9+1) 5mL T DT 2H¥EHE L, HEEREIAK
=HTAIMAZ, FRICHEHEEES, 1I0mLOLET7 T A2 I =T LD FIC
BE, 7Eh=bU—sK (3+2) 10 mL =07 LMz, FEREZEDS
HHE3, WICRRT7 I AaDEMETTE h=FUb—k (B+2) &Iz, £D
K D—F% 5,000xg T 5 O mBEL, EBAREERIEKI  a~ NI T T2 T
LIVE B TR X DI T 23R IR & 35,

Wik n~ N7 778 T AEROHIENCEDHE  FEHAKR M O RERE

HEYERRA 5 UL 2k o~ N 7T 7 2 05 ARV ESHFHIEA L, BIRIG
Bz~ 7T 0E2155,
HERME Bl
(k7 v~ b7 7 7)
71 7 LA T BTN I BV T A (NEE 2.1

mm, & 150 mm, RifE S pum) "4



b i3 W2 mmol/L HifR 7 v FE= AR —T & h=KrVU L
(4+1) —15 min— (1+9) (5 min £&¥F)
it 3 : 0.2 mL/min
J1 7 A f R FE:40°C
(X% v 7 DRV BT EHER ™)
R H 5 DU EMRE ST R
4 4 v b EzxxLv I buaATL—AF 1k (ESD) & (IEA A4
E—K)
4 4 v R | E:120°C
FINNR— g VR 350 °C
Xy 7 U —%FE:1.0kV
2 — v &\ O JE:TFTROEED
aYVar TR AF— FTROEED
T = X — A F v FROEEDY
x  KWE ORIESM
7Yy —H— A=A N O a— ayTar
Wkt L s £ F ERA MRA  EBJE cxaE—
(m/fz) (m/z) (m/z) (V) (eV)
205 — 31 16
JH 2 b e 392
AV AR - — 116 31 29
FUHZ aEy 29 205 — 31 16
5Z B ER — 116 31 29
=% 303 185 — 30 12
— 125 30 36
. 70 — 36 18
D — L 294
vAET ’ — 73 36 40
68 — 44 32
3 e 214
v — 124 44 18
. 151 — 24 14
PN 269
7 7 — 91 24 36
127 — 18 20
T =)L 7 a—)L 324
7= ’ — 53 18 60
. . 70 — 36 18
va7 NT Y — 294
" b7 ’ — 125 36 42
BYUI RNy RAFL 362 330 — 28 12
(E ) - 284 28 32
U I Ny AFL 362 330 — 28 14
(Z1k) — 75 28 110
302 — 32 12
- = 329
=/ FT= - 86 32 24
A= 0% 329 125 — 36 24
— 89 36 60
. 105 — 48 30
RS 7 v 7 431
Sk _ 119 48 20
AFa =)L 270 119 — 34 22
— 91 34 44
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AR BonBRKGCRHZ v~ T AN E— 7 HE UL S ERD
THREMRZER L, BT OARERE (A VYA r B ROEY I /3y 7 R
Fzr) 28T 5,

REFOA VIR boeidGobhizrZ o~ 87T L0056 E— 7 mEXITE S
RO THREBMEZMER L, REFOA VA brer@BR AR by
SZEMEEEAFRHL, TOoAEAF VA b &ET 5,

FEEIC, RBIhOE Y 2 ) Ry s AFvidEonizszu~ 77 L0568 —7
R X Tm S 2RO TREMZIER L, BEFoe ) I 7 8y 7 XF 1 (E 1K)
BEROEY I )Ry 7 AF)N (Z1K) BEHEHL, TOAEEZEY I/ Ny 2R
FNEET D,

FE1 sl mL/minfRE L 35, LBEIZS U TREI~v=FR—L REEHT 5,

2 InertSep Slim-J C18-B (Y —=x/LH A = 2 8) L2 EFREOH D

3 RETVIAAOEMREBZIDBENND D L &1L, WHIKPERIZE LT

FERCHEHIITKTS® 2, £, MEMHFFTERWEEIE., KEZSL
T OHEREICLVIEET D,

4 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XX Z i1 & F%ED §
D

5 ACQUITY TQD (Waters ) 12 X 5 14451

(2B) HENY T —va v
« WRINTEN R fe OVl LA

. . e s WINEE .. S R OEOR UKE
i el T Y
ZFVHA Y b5 0.1 3 81.1 35
1 3 90.3 0.8
5 3 92.3 1.2
i 27 P HEL £ 6k 0.1 3 92.4 0.8
0.5 3 96.0 1.9
1 3 98.4 2.8
BB S 0.1 3 101 2.8
0.5 3 94.0 4.4
1 3 99.8 2.5
FVHZ by e b 0.1 3 86.5 5.6
(5Z BLYE(R) 1 3 92.2 5.7
5 3 91.5 0.5
Tils 36 T L £ A 0.1 3 73.8 12
0.5 3 99.7 5
1 3 98.6 2.4
K 0.1 3 2.5 16
0.5 3 96.2 1.7
1 3 100 0.5
AR =N fig b 0.1 3 84.2 14
1 3 93.9 1.7
2 3 99.0 2.3
T 6 T L £ Ak 0.1 3 86.9 14
0.5 3 92.2 2.3
1 3 100 2.8
I S 0.1 3 91.3 0.8
0.5 3 93.9 4.7
1 3 105 43

454



< IMEN R K O URSEE (e & ]

RN TS SIaOy i 3

WRINRL 53 44 AR FESE (mgkg) R L (%) RSD, (%)
A AFY =)L fio & 0.1 3 835 7.3
0.5 3 90.1 0.7
1 3 86.0 1.0
Tiis & T AL £ A6 0.1 3 85.2 32
0.5 3 93.7 6.5
1 3 95.8 2.1
K 0.1 3 93.1 0.5
0.5 3 98.1 3.7
1 3 98.6 1.9
A RNY fa b 0.1 3 86.4 47
0.5 3 89.1 4.7
1 3 92.4 2.0
Tils & T AL 60 A6 0.1 3 100 4.8
0.5 3 96.1 3.0
1 3 94.1 2.5
K 0.1 3 84.7 7.0
0.5 3 94.0 5.7
1 3 96.8 3.9
S A NN = fab o 0.1 3 83.9 55
0.5 3 90.5 3.9
1 3 94.4 16
Tilh & T AL 60 A6 0.1 3 97.8 13
0.5 3 95.8 4.0
1 3 99.2 2.3
oK 0.1 3 99.7 33
0.5 3 96.8 8.6
1 3 101 38
T=vgr— b fabo b 0.1 3 106 4.3
0.5 3 91.3 4.6
1 3 90.1 16
Tiis & T AL 60 A6 0.1 3 109 5.6
0.5 3 94.8 5.6
1 3 93.4 6.5
K 0.1 3 92.3 9.3
0.5 3 100 6.3
1 3 94.1 1.9
Nrua7 v7Y—)u fa & 0.05 3 97.9 16
0.5 3 87.6 4.1
1 3 90.5 4.7
Tiih & T AL £ A6 0.05 3 105 2.6
0.5 3 94.8 3.7
1 3 98.4 1.2
K 0.05 3 105 35
0.5 3 93.8 4.4
1 3 96.7 0.6
U RNy AT fmbb 0.1 3 87.8 13
(E1£) 0.5 3 91.0 2.0
1 3 90.8 15
Fiih & T AL £ A6 0.1 3 101 8.8
0.5 3 99.3 11
1 3 99.5 1.3
K 0.1 3 98.0 8.7
0.5 3 100 3.0
1 3 101 17
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< IMEN R K O URSEE (e & ]

VRN R WINEIL SR MR UK

e PR (mg/kg) AR L (%) RSD, (%)
UV ORI AFL fmbb 0.1 3 96.8 2.0
(Z1F) 0.5 3 88.8 8.2
1 3 93.8 2.9
T 38 AL £l o) 0.1 3 90.8 10
0.5 3 93.2 11
1 3 98.7 2.4
Bk 0.1 3 95.2 38
0.5 3 98.6 5.4
1 3 97.6 2.6
Tz /¥ = fab o 0.1 3 109 14
1 3 92.4 4.2
30 3 94.3 1.9
Tiis 6 T AL £ A6 0.1 3 109 7.2
1 3 95.0 32
3.0 3 104 1.9
K 0.1 3 91.8 9.6
1 3 98.3 3.2
10 3 110 1.3
/A= fai & 0.1 3 98.0 7.1
1 3 85.2 38
30 3 89.2 11
Tifh & e AL £ 0.1 3 97.3 2.2
0.5 3 90.9 2.7
1 3 82.8 2.8
1B S 0.1 3 83.5 9.3
1 3 90.7 1.4
10 3 107 0.3
Ry TaF S Fa o 0.1 3 92,5 3.7
0.5 3 89.1 4.9
1 3 88.5 1.0
Fiih & e AL £ A 0.1 3 95.0 4.2
0.5 3 93.8 43
1 3 88.4 7.6
Bk 0.1 3 96.2 7.7
0.5 3 935 5.9
1 3 99.1 2.7
A7 =) b b 0.1 3 88.4 9.0
1 3 95.0 15
25 3 98.3 2.0
T o T L 0 A 0.1 3 85.4 7.7
0.5 3 95.0 6.7
1 3 99.3 2.8
B S 0.1 3 92.8 2.4
1 3 98.3 3.4
7 3 108 3.8
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« JL[R]EABR

' o NP FERE WM EE WRINENRCE st IFSLL
A3 % PROT ey mEk (mg/kg) (%) RSD, (%) RSDg (%) HorRat

FUVHRraEY bbb 8 2 2 93.4 33 4.6 0.32

K 10 0 2 96.4 3.6 5.8 0.40

FVHRrrEY bbb 8 2 2 94.1 3.0 3.9 0.27

5Z ALK K 10 0 2 96.8 4.0 6.6 0.45

yInmy fab 5 8 2 2 94.1 6.1 6.1 0.42

K 10 0 2 95.6 3.9 5.6 0.39

vAaFYy—1  bb 8 2 2 89.7 39 5.0 0.34

K 10 0 2 93.5 4.1 6.7 0.46

YARY fad & 9 1 2 93.7 4.0 6.4 0.44

e 9 1 2 93.1 15 8.4 0.57

NN = o & 8 2 2 94.0 2.1 4.7 0.32

K 10 0 2 96.3 2.1 6.8 0.47

F=lrzu—1L  fEbb 10 0 2 97.8 3.6 9.3 0.64

K 10 0 2 97.7 3.0 4.9 0.34

AV A=07 VEV P o R 8 2 2 91.1 1.8 36 0.25

K 10 0 2 93.7 2.4 4.2 0.29

IRy AFA FGD D 8 2 2 93.8 3.4 47 0.32

(EfR) Bk 10 0 2 96.1 2.9 5.1 0.35

YRV IAFL FEb D 8 2 2 94.3 3.0 5.8 0.40

(Z) K 10 0 2 95.7 3.1 6.9 0.47

T )% Y=1  Fbb 9 1 2 89.9 33 7.2 0.49

K 10 0 2 93.8 3.8 7.9 0.54

AV =1 fab o 9 1 2 94.6 2.4 5.7 0.39

K 10 0 2 96.1 1.8 6.4 0.44

Ry 7=2Fv7 bbb 9 1 2 92.6 31 48 0.33

K 10 0 2 93.5 2.4 6.7 0.46

AF o= fab & 9 1 2 96.4 36 5.3 0.36

K 10 0 2 96.5 35 4.9 0.34

SR TIR (BRBREIC K Bk Ky mT N7V = @Eh 005
mg/kg. =DM EE - FEF % 0.1 mg/kg
cBRH TR (B —BREIC X 5 ER) NRrua7 k7 — s #J B 0.02

mg/kg. < DAt D 3R
(%) yua~ 7T L4

SoEfE

{

S )

ELE A2 F 0T | |
SORETA =

B 4 0.03 mg/kg

Bl & LT |

ApRn |

FrAEHZ .I_L-

.

A

e

Fora-

AFAZk
2 N

PEIL 0 JT

FUR A AL 527 1

N BUE e FILCE)
o ey | P

l DL ) ==

4

6

3

10 12
EEici e

14

16

13

BER (FEBELLT2ng/mL) OO RIS A
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