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MYBEERMPRBRRAY)
B ENE

ASPRAERLE 1 B B 05T B dn b SR A 2 AR R0 SO O 9T R VRO £ -

i ik

Abr HEIE AT dh B & b IR B R e P SR AR U H N R R B AR B B Y AR B

JE Bl 5

E EL*E ﬁi%-a.-lliﬂgiﬁ

2.1 JRIE
B i F C 1R Z BR R B, 4 D0 SA BT 180ORI IE © e W -0 20 B ik . FR 22 90 % B + (Florisi) #1144
Ja s LLHR A BB A B B N O XCC= B Ak ) = £ Tt i = Y L SRk B (BSTFA + TMCS, 99+ 1)

T 70 Cukbedl , H SO 0% /0t~ o B 05 B3 il 72 - oA s A il 2R 75 e 12

2.2 7 F0HF AL
Ak 55 A UL B L LE A B v A AR OA R A Bl A 7R RN R s 5 K A 2 Al A K

(% T % T N T o R AN T S T s N S T
s e T e T A s ™ s N A
w0 o =] O h = W N —

2.
2.2.10

F e, 5 4l

S e sk 9t .

IEC e A AR 2.

N TN P

T

A Ak .

AHE R (CAP) W H N R (FF) I Z (TAP) brife ) T . 8 fE =990 .

HIH I RAE R (m-CAP) SR EY) . 8l E =994 .

SALHM A (4 90 FRIGE B A8 FH ACHE B AR 4 20 i SAR SR A W IR AL L T 1 R

SR R IS ME GF 2 1 0 fE B0 PR BIGE e A LR I EE R A W AR bR T ORS 3

0.1 mg) . EAF B AC ] O BE O 100 g/ mle 545 HE firf 7 77

2.2.11

(i) ] ik S0 % 3 N bR A ¥ T« B Bk DU [m) i A S B S i v T ORF B 21 0. 1 mg) T FH B

Fo il A% 10 ng/mL /4R TAETE W

2.2.12

AERIILRbRE TR A S A EZ IS A0 4 d i 1 mL N bR T 1E 7

(2.2, 1) X ARG M E SR S NEZMHEMEIREE A 0.1 ng/mL.0. 2 ng/mlL,
]l ng/mL.2 ng/mlL.4 ng/mL .8 ng/mL WiE# . &4 EHREC2, 4. 1) 3040 (2. 4. 2) il 58 #E T 32 Bk

2.2.13
2.2.14

MaESEEw T, it fb 2. 4. 3) 15wl s br e TI/E .

AR NSO B BRI =W O k- — R SR (BSTFA+TMCS, 99+1),
] A A= Ok 9 % BRE +4E (6.0 mLL. 1.0 g) .,

2.3 (UEFMEH

2.3. 1
2.3.2

EH 8 /B A« A 2 M B R CCD).
4BV L
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3.3 A

(% T % T N T A T S T s T S T

tHA R &

3.4 RimdE.
3.5 A RAL.
3.6 WHEIRA .
3.7 B,
3.8 fHiEF.
A E SR
4.1 RE

FREC 10 g CRE i@ 2] 0. 01 g) $ i A 0 i T

F 50 ml HZE .48

(2.2, 11 M 30 mL. 28 205 -3 30 min. T 4 000 r/min . 2 min. [ EEEER T

it A 30 mL Z & s AR — IR . &

2.4.2 Hi
-tk 22 BY
PEHCR g2 4, Do 1 mL B EEER . 20 mL S AL AN 5 i (2.

2.4.2.1

L :ﬁrzt—l_aﬁr,;kﬁ,. | 40 mL. ZMRZBRrMIRZERL G IF OB OB T
T HRA g g T
2.4.2.2 #8 ?Eaﬁi__E?%ﬂ:

sE BT HMIKA 5 mL WEL.S mL HE-ZBE(3+7) il
(2,4,2. 1) A 5.0 mL ZEFEM FFEH 5.0 mL Z 8% Florisil #£,5. 0 mL F
M » ok Mol i FH B 8 kT ek e 1k .
2.4.3 wERR

e e YRR (204, 2. 2))
Ak 60 min, E S S

F. i 1.0 mL 1F & ks 25, 75 4

BERE 2 A RS A AR R [E]) 0. 75 ming

2.4.4 zE
2.4.4.1 SEBE-FRIEEH
a) (A . DB-5MS B4
by A il B .50 C44F 1 min, 25
c)  HFFEHREE 250 C;
d)
e)

o)
h)

5 mali S S Al =99, 999 % ;

[y Jii.1.0 mL/min;

ﬂ#i:l. () }'.LL;

FEOEE 280 C;
D B s I AR 2 NCT
DERESE V- WE it RLLF

k) @R EE 150 Cy

D PR 106 Cy

m) Jiﬁ-“"—*{. e, 4afi BE ==99. 999 Y05
n) FEWNE 203 1.

[

ARG .30 CleE 2% 2 1 mL~2 mL.frigk.

M5 mL Z ke .
H - 2 BRIl (3 +T) %

ik

2. 9)F0 20 mL 1FC %

1 0.2 mL HZEEM . INA 0.1 mL BEEGE{EIAF (2. 2. 1) RS

BR300 mA0, 25 mm (PNFe) <0, 25 Hm,ﬁ'_ﬁzjﬂjg’[ﬁ-;
C/min JF & 280 C A£4F 5 min:

A 1.0 mL N BRI
e F

5C -

i

S

i

LI .35 Cled 7wk &
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x1 HWNEF
2y ¥ 24 K fhi il 2 5 Cm/ 2) SE - (m/2) WX FEEH 7 OV IR 2/ A
166 100
5 S . o 66 209
170 16 +30%
432 2 +50 %
466 100
%00 1 7 +20%
aae 376 = 32 +25%
378 19 +30%
339 100
341 | 75 +20%
A ER 125 339 . g
131 84 +20%
409 100
A B H 409 s +207
499 92 +20%
201 03 +20%

2.4.4.2 ZEENZE

HE AT IR I S B G SRR H L 0 1 R B AR S A ) T A —
P 5 09 - 2 B T L T O R S Y A X S
el W S TP A ER N =R E R R A GBI
3 LAt B i S e =R B0 IE

oA 1 HE e

{ﬁ E%ﬂﬁiﬁ ) ﬁ*x

2.4.4.3 MAHR3

-t

1+

~{E

FH BE 171 ) 4 i ofE T
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Ry R A s o T I 2 0 PR b ) Y 0 TR 2 B O A A B2

2.4.4.4 E=E

LA m/z466 (m-CAP fil CAP) 33@(1%‘}%11 109CTAP) 4 fE T B 1 » FF i 7 i
IE (L 439 Jor A A3 45 000 7 11 24 % 31 [
T ZE R F IR 2924 11,4 min, 11
i, P 400 S iy P 2 LY SR AP

2.4.5 FITEW

Fi UL T 20 R 6] [A) — iR R A T
e
IR = S AT

2.4.6 ZE

2.5 #RitHE

75 B IR

X alUFE A g i 20 7 5 ¥ B B AE e B T v (g k)
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2.6 W ZERR

ST I E R BR Oy A e R 0.1 pg/ ke U U R AN IAE 2R 0.5 pe/ke.

2.7 [ElYZETO

EEE

Z DL 5% B,
3 HHEBE-BRE/ REE

3.1 JRIE

B XsF A (] 2l P P b SR AR R R B = R i R O L R - L R e &
RGBT [T A0 A% IO 28 47 v A« 80RR €8 - i/ T i D30I« SR e 28 R T P s 5 i

M £ e 2 1. 32

B 2 MO IR R

3.2 AN

FRAE 547 5 H L 76 o B )
1 HEE R AR
S AR T
N < A 8T 2
1P .
ARAH L35 2

Ik
LR
LTt

mmmmmmmmmmm
[ T e T N T N T s e s s A A
W0 00 =] O O = w M

3.2.12 -

3.2.13  H-1EC e (6+4) AR (3. 2. 3),
3.2.14 LR OTE-LTk(75+425):75 mL 4% £ 5 (3

211 AR A
PR % 15 )

TR 0T 2

19 i € 1

5 < R (AT 2

TR,
LR
2,10 37 % B T R T« 29 40 000 J% P B0,
F A ke B 200 mL TF S kE(3. 2. 5)
JZCNEZ BTG,
FEOBE+9) (3. 2.3) ECHE (3. 2. ) H R 1 95T,

IECBE3. 2. 5) ¥R 6 ¢ 4 JR2).

25 F T

VAo 2 a9 3500 R K 25 1 K R = 2R R K

F 250 mL Ar IR G-, AR 285 (3.2, 2) LB

2,6)5 25 mL Z (3.2 ?}?ﬁﬂﬁﬁ’?

3.2.15 Z RN M (0.1 mol/L) : FRELZ BREN(3.2.8)13.6 ¢ T 1 000 mL ZF &P . A 980 mL

K IR~ )

{2,818 pH 2 5. 0. X2 Z|FIRS .

3.2.16 AMEHE W (10 mmol/L) Fr AR (3.2, 90,77 ¢ T 1000 mL HFEHMP . A/KERE 2 A E

=],

3.2.17 F{EE W IE = M H K& EhriEd) o

:%E;?’QQ- D%u

3.2.18 AR HNIR(FEER-DOY IR 4i)F=99. 9%,

3.2.19 *ﬂ??ﬁ{%ﬁ?ﬁﬁ% 3 0 T B DO B ) SR 2 L IR = R IR = AR E Y (3. 2. 17) CFg T
i RC AL 500 pg/mL AYHRHERE & IE W (4 CREERAF AT 6 1~ H) .

3.2.20 ’%‘Lﬁ% ﬁﬂﬁﬁtﬁﬁﬂfﬂﬁﬂﬁlﬂﬁﬁﬁﬁﬁmltﬂ

# 0.1 mg).)

i 7 = b A i i (3. 2. 19) .,
W4 CHREYe ATl {EH

3.2.21 SHEZER HNERMEHMNE RIE S
g, FH A28 2 B T HP ) 7 3k (3. 2

# 0.1 mg).]

FIBC = o Sl B HRCE A ) SR AL A AR 980 H

TN MR 50 pg/mL Py & T O0EE & A0 A 22 br o A (e i
31T H).

AT PR < o ) T AR IO Y SR AR H N R A

200 JH R sh AR B A 3E A9IR S bR e T VEE R CGR T BRC) .
3.2.22 FAwmETACHNER(EEE-D, ?vﬁ%%f?&i%‘i VE B FR HUE 5 0) FEE =D B EY (3. 2. 18) (K5 T

TR BCIE 100 pg/mL (b5 HERR & 7 (4 CREEPRAT nT (71 12 2~ H).

3.2.23  HFF U ER CRUEE D0 T R] 3 - E 61 72 BOE 7Y s = -Ds @i il (3. 2. 22) VH &

1
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BEECE 1 pg/mL AR EER (4 CRSBIEFE R 6 1~ ).,
3.2.24  Hai FOTACN IR CE SR 25-D: ) TAETE W HEON B2 HGS e py sl s =-Ds PR (3. 2. 23) 1 &
HEBECAE 0. 1 pg/mL MR TR R (4 CHEESeRFnl /M 2 B .
. 2.25  LC-Si [# A0 A B a4 244 : 200 mg.3 mL.
.26 EN [l A B0 2 HH 2 4 : 200 mg, 3 mL,
27 —IRMEESEIEAr B A 0,45 pm flFLIE R .
L ESFNi% &
Vi AH €035 - EP DG T A« T A R o B A
e 14 20 24 RERIL
L )T
Jiie % 7% N
b R F-.
e . 200 ul.,1 ml,
DTEHL 100 ml BE
ﬁ}ﬁﬁiﬁﬂr:zﬂﬂ ml. .
VU LM 07 50 ml.
100 ELOHL.
1 eI S .
12 [ A AR B
ﬁ‘iﬁ%ﬂ%'ﬁﬁé?‘
1 R F
MO G FF o P O T A AR PR o o 28 00 ok 2 2 iR AL 2 48 W TR 20 FH DY A3 A A Y S A i
FF « 121 05 G 4y« 2 AT TS A e N N T PE i — A VE M idlkE . — (i fE M B R .
3.4.2 AEMRE
REERITE —20 C & T IR7F.
3.5 MELRE
3.5.1 3= EL
3.5.1.1 Zh¥pdER . BB 5KF &

FREGIAFE 5 gORFII 2 0. 01 g) B T 50 mL B.LE P IA 100 pl. % 2 AU GRE 2= -D.) L
VEVE I (3. 2. 24) 11 30 mL Z 05 513 0850 5 min, ¥ FIFRE A 250 mL 23 =+ .m0 15 mL Z B
WAPIECH (3. 2. 1) iRz 5 min, i B E .- KB LEEZE 100 mL FZE0CIEMRP . REPEnA
30 mL O - P83 3 min, B0 5 min, BB IRER 2 H—2# ) %% 5 min. @ &80 2 HROEE
EF]—tFOCIERT . mLOERAIAS mLIERNEE, T 40 CKig P heds 22 &k 1. H & W+,
5 mLAE-1ECEE (3. 2. 12) 15 i ¥ i .

3.5. 1.2 ¥Rt . BAHR

FREGEUHE S g 2 0.01 @) 8 T 50 mL B8P mA 30 mL Z g §0 28 ppifk (3. 2. 15) ¥y i
2 min, JIA 300 pl. g1 %9 B I BI85 (3. 2. 100, F 37 Cil 8. AR P ImA 100 pl %R T
PR CREEZE-D) TAEHEW (3. 2.24).20 ml. 48 ANE-2 (3. 2, 140) 4R 2 min. &0 5 min, I
EAEIZACIERYP AR 40 CoRigH ReFe 75 &8 T AW T 5 mL PEE-IE O %€ (3. 2. 12) ¥ i
TR .
3.5.1.3 %

PR AR 5 U 2 0.01 @ . B T 50 mL BL.OF S IMA 100 pL 8% 2 A s (L5 &
D) TR (3.2.240) .5 mL KRS .EHINMA 20 mL 2@ 2 558 2 min. .0 5 min. 8B ¥ 2 3

D

D 00 ~ O 0 = W RN —

W W W W W W W W W W W W W W W W W W
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100 mL £ .0 Y, TR L8

LIE .40 CoKinrhliefe s & T

3.5.2 ik
3.5.2.1 ZMARSK"m

i PR s A = T 'mACT

3.5.2.2 BE

S 5 mL HEE.S mL Kiik EN
HBEEEEEE T 1 min, H 3 mL 2588 ZBs Bk I8 - 376 5 7 H &S

HE (3. 2, 27) ZHERER . 5 0 5
3.5.3 B Bt/ Bl E
3.5.3.1 #HHEBEEHE

a) @i%ﬂ: Zorbax SB-C,,

o

mL A EE-1F 2603, 2

qi { tJ,

HimA 20 mL B8 AR & FE 2 min, &> 5 min. 5 FHE VL,
~.3 mL KRR LIRS .

5 mL NEE-1EC Be (3. 2. 12) ke LC-Si ik B/ - 78 253 D0 I R SR i P AR i 0 (3. 5. 1. 1,3.5
E’E‘%@'ﬁffﬁﬁﬂid |5 S DR T o A e YA

HIL

0. 1, 2)

13 PR AR VIR T O TR R .40 C K

a| FH A HOFE 5 $2 G (3. 5

11 mL AKGESR GEFWE 0,45 pom JERR (3. 2. 27) R R 22 .

O ERE BEH L A 5 mL K%

1 mL K5 %, C @ i 0. 45

. 5 f‘l.rﬂa 2 1 mm:}{lﬁﬂ mrﬂﬁj %Z*Hﬂ%;

b) Wi S K- 10 mmol /L 2 5 i 0 B B PE 7 e 25 DL 3k 2

x2 BERKRER

L Il

R 18] /min K% ZhE/ " 10 mmol/L Z, %% i i/ 0
(. 00 70 20 g
2. 00 25 70 5
3, 00 29 70 5
8. 00 i 29 5

c)  JiiE . 0.6 mL/min;
d)  HEFER 20 ul;
e) FEf:10 C.
3.5.3.2 [Ri&/RIE &N
Z WP or C.
3.5.3.3 ZEENZE

fig Be |k %f#?ﬂ]%ﬁunﬁﬁ% o R IE AR

VAL B P IS ) A AR SR I 2

LT 3(S/ ZHI-;:*-:d}rmﬁﬁ%‘?ﬁﬂﬁEﬂ’]ﬁ%?é%“@ﬂ’ﬂfﬂx b -

LAEE7/EE ¥ ¥ Ut e Ay i

_.:JE#_

2 AR i v A B oo 0 1 O B R TR 5 b ofE
50 Z s I AL 5 W 5 1 4 B R T 6 i 0 ) £55 IAR HE R

_.“,1(

= 10(S/NZ=10) 5 58 P 3 X A A
A S5 B 5y e BE A 25 Y B ofE T R AE LU L AR T B 25 AN ok 2 3 B A L D) a] ] R R A R AR Y B B

VR WY A R - G R 22 B R i C MIRMD

B O R A i DA B At H AR & AR AT OR B A ) 2 W SR D s & DL 1~ D5 A
2: D1,
*3 EENMENSFFEENSEARLITREE
FE T S =50 =20~ 50 = 10~20 < 10
TLVT A AR X 22/ 20 + 20 +25 +30 +50

3.5.3.4 EENZE

K A R TE S & s HICRE 22 M9 B A5 3 (3 R Vi R e 1

3.6 HRiItE

IR H bRl 5 9 56 P e (o)
6

IS A 20030 b B 2 0 ol 2 B R e A X C2) 335 A 5 Rt




Bt 2= 1A ()R
X ¢ X o, }{HXAQ-}{V}{M
Co XA XA, XW 1 000
.I'J:"I":
X BORE o 00440 5 B i L0 B T e/ )

c—F i ]

c;— JF:'F—FEEF

A -]ﬂ[ﬂl:

AT W L B R YN v B2 T (ng/mLL)

TAEE W AR B M BE B R 9 7 B2 Tt (ng/mlL) ;

N BRI ) T L B AN e B T (ng/mL)
T A 72 I i) e T

RRLNEETR L] g A
TAE v 8 N s 3 1Y g T A

A—fri?ffiﬁ

PN A B I A

3.7

3.8

Vo — R E AR L 22 T (mL)
W——r PR &, 0L N ().
I RS AN B HE .
il 7E 1f% PR
TR 2 - T/ I ko B I E PR o 0.1
o\ EFNEE
Z DLk E.
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- (3)

pg/ kg HIMEE R M HERZ N 0.1 pg/kg.
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ft F A
(5% FHE Mt 3R

SAEEXFEVRTEYNSHEHEE-FESETRA]

LAl
L. 76

m-CAP
11. 44

12. an

| Y J P T 1 B

ﬁ
]

g E

TAT
13. a8

11. i 12.00 12,50

Al SASEXRTEVRT

LOG | 466
), -4
U ThAS

75+ ,

; < 'I'_ll CH—COHLO  TMS
50 - mTCﬂmTﬂ]g
25

g . 13 155

338366 ROARA 396404 116 1247°4438446 " T45G 4T3 480

Uﬁﬁl] AT RO R0 400 -11'[] 420 430 440 4::[]' 460 470 480 /7

a) 0] fiff Ak B3 25 07 4 W i 1E

oor 338 424

: () —TMS

750 ~ | |
(CHn bSOy — —CH—CH—CHyt
- Y f |

sk MHCOCHS
: 403

e

JF‘JJEE ; ; 'i?gﬂﬁ'ili-’ 110 “ 144
E.r IEh[lJ i?E 327 37h dh5

Edﬂ 260 EEEI 400 40 340 360 380 400 420 440
200 270 240 310 330 35 ST0 0 380 110 430

Im;

c) FfL A R B AT AR W I E

} A2 SASFREXRAVTEVEHWAMREE

13. 04 13. hi] 11. D
1/ 111N

TEMHEBETFTREIEHE

”m__ 466
EJ—JMH
75
5[. 'h_l'-T'._{_]'LT-TUg
35| 376
[ a4 322 60 485 404 424 441 458 484

284 313332 342 dnhasT Jg4 416 434 400

L A00 0 200 A0 el 380 4H) 420 440 dg0 4R
A100 0 Al dhD o AV A0 AT A AAhd A7) s
b) S8 = AT A Y i
1001 | 405 100
O — 1R
75F — |
i : - N — y
_L.Hgb{_}g {h J—CIT CIL €0 ™
S Hn NHC e HC
75 _ Y
951 2Bl 308 465
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(55 2L B %)

i1 o

1 ) F £

AEFRXBYEARERPHT[C

I = NEE E(GC/MS &)
WEMEEE

s Nk B/ 7K 7 i i & i & &l an
£ 1) 25 P
(peg/kg) [ 1) 5./ 00 RSD/ % G & S RSD/ % Elfc Y | RSD/ Y
0,1 58, 1 9, 8 80, 2 &, 9 50, 0 10, 0
A5 E 1.0 86. 4 5.5 85. 4 5. 7 88. 7 7.2
2.0 98. 1 1.2 90, 5 1.5 a4, 2 2.1
0.5 08, 9 12. 9 101 14. 6 109 15. 4
a1 FH i e 1.0 105 10, 4 92, 8 11. 3 102 12, 2
2.0 88. 0 15. 1 85. 3 10. 1 89. 9 10. 7
0.5 111 8. 8 98, 0 8.9 110 10, 5
A i, 85 2= 1.0 94, 0 8.3 93, 1 7.9 100 8. 8
2,0 93. 6 7.7 89. 5 6.5 90, 3 6. 9
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H R C
CRBHE I R)
AR - RSN E S % R

VCHE € T 0/ T E =55 R A

a) B U e B R

b) 3 7 =0 0 3

c) Ky 2 s 22 RN W (MRMD

d) WS E,—4 500 V;

e) FALSF HS7:0.276 MPa;

[ AR ES:0.172 MPa;

g)  HEOh L - 0. 206 MPas

h) EFiREE.550 C;

D JETEE A E BRSO R R R g e LR CL L

XC1 SE=Z HNEZNEaHWNEZNEEEFN . EEBEFM . AESEEMEEBRE
ETEE A (m/2) ERE A (m/ 2) R _ - |
2 4 4 BR | _. Bl fiE L HE & eV FoiEHL SV
(T TET) (BE7/7TET)
_ 320.9/151. 9 | — 25 — 72
i 320, 9/151. 9
320.9/256, 0 16 73
353.0/289. 9 | — 18 — 75
FH i, B % 353. 9/289. 9
353.9/184. 9 — 28 — 75
| 356.0/336,0 | —15 — BT
i 356, 0/336. 0
356,0/184.9 — 27 —hT
SEE-D 326, 1/157.0 208 1/157. 0 — 25 —h()
'm".* LSS i L 1.. S .
326, 1/262.0 — 17 — (i)

Dy AE Rl b o W B o A B 312 BURE A APT4000 520 3% {80 B 5¢ i iy« b A 30) oy Y 52 e T3 U O TR i &
A B e B S8l b o (R 2 A (B T SRR 1 (S

10}
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ff & E

(55 2L B %)

SEZEEAOYEARERP T O EFEFNHEEE (LC-MS/MS %)

= E. 1

WA B/ 214 S & WS K B
2 ¥ 2 _ .
(peg/kg) M ZEdE /% | RSD/ % | B HE Y% | RSD/ % | [k E{E /% | RSD/ %
0.1 80.5~107. 0 11. 5 88. 0~109. 1 13.5 80.5~101.8 | 11.0
AEBE 1. 0 84, 4~~98.0 5.1 92. 8~108. 6 8. 8 81.1~107.4 | 13.5
5. 0 89. 1~105. 6 5.3 80.7~97.7 9, 2 90.2~108.0 | 8.1
0.1 70, 3~~06, 2 8. 3 68. 0~99, 3 10, 4 77.9~04, 1 9,2
B 5 & 1.0 78, 9~92,0 3.7 64.2~94, 7 10. 9 79, 7~99, 6 9.1
5. 0 75. 7~94, 4 8.1 74.0~89, 9 5. 3 86.0~100, 3 4,9
0.1 65, 2~098, 0 9, 4 67.0~87, 8 12, 6 81.8~99,5 7.5
s 1.0 72.1~89.6 6.2 70, 1~89, 2 9, 9 85, 0~097,7 5.4
5. 0 70, 3~096. 8 6. 8 73.3~93.0 7.1 79, 6~88. 3 6.0
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