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BHER, BEA AU RO A 2202 S B, Bk RS R 0 EE55
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PR ER VBN AR BT, #4218 6.9.1 BEAT P 2t AR R AU, FL A S BB ] 73 3ol >R
Fi1. 2. 3. 4. 5h,
AN TR R 2 EB IS 1) o B 2 5 6 21 R, 45 RN 4 s 4R EUN (R 4
AN EY S i ES SN
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FEEIREL, HP B EIREE A 0. 20%. 30%. 40%. 50%. 60%. 70%.
AN ] PR B AR B8 o) T Tt kAR R TR IR s, a5 SRl 5 Fiz. 24

TR R By 30%H , A % e 4E R PR IR i e
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RESERE%
Kl 5
EERE: FREUALER S 1) F B FE S 10.00g, FONBERH, 4018 6.9.1 BE4T B 1k
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6.10.4. $2HUK PH 1H

TRk FRECEFHEFE S 1.00g, JAABeM T, 1210 6.9.2 FEAT B #EREEE R 1
FEHL, LA 0.02mol/L HIBERR SRS VBRI BOE ), o pH 733>k H 6.0. 6.5, 7.0+
7.2, 75. 80.

ANIEIT) pH BEER £h 48 MBS B 5 AL R TR IR IR, g5 SRl 7 f
e M pH T2, LR REICR i

60
50
[=)]
= 40
i
41 30
i
20
B
10
0
8
wmamﬁpH
7

fERE: FRECE I EFE M 10.00g, TEABeM T, 4210 6.9.1 FEAT B 46 BEAE 2R 1Y
SR, DABERR ERVEONIRBOE ), o pH 235k A 6.0, 6.5, 7.0, 7.2, 7.5,
8.0.

ANTE] pH B R Bh 22 U0, B o AR ER B R IR e, 45 SR A 8 PR .
HpH Y720, BEEREERRBUR R
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20
1
1
0
6 6.5 7 7.2 7.5 8

BB EMRENRPH
K8

wu

HEREEm/g
o

(%3]

6.10.5. HEHUHRIR

FRb: BRECE AR 1.00g, BAFER T, #2H0 6.9.2 BT R 46 B R 1)
FRH,  DABERR £SO TR B, Ferb v I = o ik A 0.01. 0.02. 0.05.
0.10mol/L.

AN R R B TR 5 5% B0V 0 TR i 4R 3 TRMR IR I m, 45 R an sl 9 Jir
Mo MVKFE 0.02mol/L I, TR 4 BESE 2 R AR 5 e o

30
25
< 20
i
41 15
fie
g 10
5
0
0.01 0.02 0.05 0.1
BERRIRINARRE mol/L
K9

BERE: FRECE AR A 10.00g, JEONBEMH, 1206 6.9.1 ZEAT i 1 SR & 1Y

PR,  DASER £h A i N TRBE ], HoA a7k BE 4y >k B 0.01. 0.02. 0.05.
17



0.10mol/L.
AN ] PP T TR Eh G2 1 VRAR 5 6T T 7% b £ 2% R B DR g s ), &8 SR an ] 10 A
TNo ZAURFE A 0.02mol/L B, B AR R IR IR 5
7

6

0 I I I I
0.01

0.02 0.05 0.1
FEESEhIRARRE mol/L

K 10
6.11. BER HPLC BB RS

6.11.1. ZH G &

1%}

'S

HHEERSEmg/L

—

iR B AiGFE, TSKgel G2000SWXL, 7.8 mm 1.D.>30 cm, 5um,
FH RS B A

WA A: 7K (5 0.05% =% LK)
WmENHE B: LN

MiE: 0.5 mL/min

UV: 280 nm

AR 100uL

AL RS, X AR it SE R B A i rh S R S AT I
SR FUBRAE B TS B A 1 P, SR B R A RO i 1 P
2 7, T RAE B R 528 AR
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6.11.2. AR 2

LB U B AR R I VR KRR RS, ORI &k 54 50pg/mL. 60pg/mL.
80ug/mL+ 100ug/mL. 200pg/mL IbriE TAEWR, %S a e, DL
B R R IR AR, A IR PN AA AR, Lt b o T 2R BT B 2k
[ 5 AR, K455 88 Y=11.359X-416.96, r°=0.9999 . 4% 5 & /R #F 50ug/mL~200
ug/mL W, Z&MHEXRRLT

6.11.3. Ml 52

i REOR B AL BEAT € P, FF 5 b vHE ot O B IRF VB (RO AR R s 22 8 K T 2%, B
B R ISR TE T AR 0 TR 2 B 5 3 11 o SR S £ o v it 290
N, I 2 P i B U SRR S5 AR A AT o RIS ik

120
100
80

60 -

UV(mAu)

40

K k
0
T v T T T v 1

0 5 10 15 20 25 30
Time(min)

1 WGESE F AR it U 1 1
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|

15 |
] |
E ‘ Nl'nl
S 104 | F
> | a
| ||
5 - | |
| / |

Time(min)
K2 AR i &
6.11.4. Z5 115

AR EERE RN EULRESH o 1, PALLZRER(my/g)R RN, %
£ (D HHE.

LEOEE

O=AX(EFIY1000....oooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e (1)
SR

O=AX(EFT) X2.5/1000..........ooooeeeeeeeeesssrsssssssnnnn 1)

A

o— il BE R S E R, PAONETRE (mglg) ;

AR b AE Hh 275 AR A B R E (pg/mL)

= il R £ £

PAPH AT DN EAE R SEECF S MEAE NIE 45 R, THE SRR = 3
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6.11.5. far tH PR A € & PR

B IR A OB A R RE, AT (v A b, T L SRR R A
EE, SIN=3(S Jyxof I it e iy, N g J 2 Mg 325 v D IS (500 B I v s HE FR(LODD
53 1 15 AR R OAS PR B 5 6.20 mg/kg, T4t N 9.20 mg/kg:  S/N=10 i i)
IR ERR (LOQ) , 1335 w4 R I & & IR & 5 0 12.40 molkg, TilA
18.40 mg/kg.

6.11.6. ¥ %

EITE 1) 47 ) g B 2 0] B VA VR, D 0.22um B FL B I 1o 318 )5 64T HPLC 43+ #7,
HELEHERE 5 IR, BN R Y HPLC 70t &4t RARX ARl 22 RSD 4 0.79%, 3%
WA RE S R, STV B G ER . 45L& 1.

T 1 BRSO LS As R

E T (mAU*s) RSD%
1 141.49
2 139.28
3 138.80 0.79
4 138.97
5 140.11
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6.11.7. faE Mk

BCHIR BN Z) 90 ng/mL IEHEERIEW, 7 HPRAF 0 h, 4h, 8h, 12h, 24h
i, IR ATIA B KB AT AT, AR ILIETIAY, TR 5 UG AR A AR bR o
% (BI RSD fE) . RSD B N 1.55%, #HIEFaEN RIF, %7k E s
HER, R NE 2,

R 2 BEERTENE RIS

I [H] WA (mAU*s) RSD%
0 350.96
4 343.92
8 343.82 1.55
12 335.09
24 342.26
6.11.8. EE M

HF] b, 3L 547, 70 mli& Bhulih i, H 0N Gk PR Re, e g
AL, TR R 2R . 45 R WK 3, PR BESEE R RSD 4 0.64% (n
YN 5) , RWATIREL R

R 3 T LR R A SIS,

W& T AL (mAU*s) RSD%
1 153.19
2 155.79 0.64
3 154.77

22



155.32

155.00
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6.11.9. J7 % HIHER 14

ART7VE AR T B g A 2 AT I RSO B R s AR 2% 2%
A AN [ 2% 5 1R TR 2 kR 2R ARG B, O T B AR IR IE Y 200 pg
ImL 7o 45 R B 2 R i R AR SR EAT AR, T 4 B A R B VA R 40
AR EE A 50 pug /mL. 100 pg /mL A1 200 pug /mL, EEASINAREARD 5 %, iHE

P S AE AAH R AR HE I 22 o
BET7 bR R R4

0.80%~2.47%, it BH J7 V2 HHERf =
* 4 BHEEEER AR EILEE R (n=5)

|9 SEBREE

A L5 AR R INRE [P S s 86 25 I 36 4. sEa6 gk R,
T T e B K I 2 RIS Ol 88%~104%, RSD VE [l A

- s For MAE [E] g 2 SR AH XA A A 22
(ng/g) (ug/e) (%) (%) (%)

1 225,05 103.95

2 222.45 102.96

3 50 224.25 102.75 103.32 1.96

4 137.95 106.27

5 137.70 100.68

1 137.65 92.29

2 138.53 94.13

3 100 137.13 90.23 90.93 2.47

4 158.10 88.78

5 159.02 89.21

1 157.07 89.19

2 200 156.35 88.65 88.25 0.80

3 156.56 87.53
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4 201.15 88.26

5 200.61 87.60

6.11.10. /N4

EREEREY], SRR IR E B R B R, B R R A R
i /i 6.20 mg/kg, T 99.20 mg/kg;s 2w PR 12.40 mg/kg, T H18.40
mg/kg. X6 F B SEBRAE S BEAT AR [ SRR, RIS FEAE88%~104% L [A], HHXY
PRAE (R 72 7E0.80%~2.47% 2 8], Ut B U7 iR RIHS 5 BENTHERA B R AT

ZE EPTIR, APRUETTIE ARS8 T TR R S R E K

6.12. J7VEIRAE
HRE 5 FEAWUET RIS =S I AENEIETAE (£ 8) o [AIRHFR
PR BEITVE R R . JE )T 5 ARAEVE OISRk S A% 0. JoiE s 42 R 5 V0
SRHES IO W, LE R B 8] P 52 SR IE SIE36 I S IR AR R 45 R 5 o TR
UEHT, SN ERIHRAE N R RN SR ik R B P R AR . TR
UERE AR A T AR AR R (S RN 4 B o W 0 BRI 5 M SR R
R 5 WA SRS

5 BerIE FAE HPLC/ I & ik
1 AL RHE G R R A PR 2 7] A A% B LS A
2 B BRI S HA R T O SR MG 3% BRI A
3 [t N M I 5 RS £ A
4 NP SEAMG I 4% R S AL
5 JUARERLR SR AMEI & PRk €8 T R

6.12.1. JjiEEnuF 45 R

5 KSLIE A AR MEAT TR IR E =R R, EEMN.
PERIAR B o M sE s 45 R4 T3k 6~3% 25.

(AL 1D BUFESE R (R 6~9) R, %77k MK H FREE T A 6.23 mg/kg,
T 9.25 mglkg, & EBREET N 12.43 mglkg, T-4hN 18.45 molkg: A& %5
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RSD 4 0.33%; #2574 RSD A 2.28%; & 14 RSD 4 0.22%; fiAs [FIICR -1
[l A 85 %~93%, RSD 3 [y 0.5%~3%.

(FAL 2) BESR (58 10~13) 3R, ZJ7 AR H FR & 5y 6.26ma/kg,
T-hh oA 9.29malkg, € BRIy 12.46mglkg, T-4hA 18.49mglkg: #5735 E RSD
79 0.39%; F3EME RSD ¥ 3.21%; HE % RSD Jy 0.25%; MAs [HIY -1 [ml i
N 88 %~100%, RSD iiF )y 1%~3%.

(FAL 3) BESSR (58 14~17) 3RW1, ZJ7 AR R & 5 9 6.29mg/kg,
i 9.34mglkg, & EPREEN 12.49mg/kg, T4 18.54mg/kg; HiZEJE RSD
N 0.61%; FasEPE RSD 4 3.32%; E &1 RSD v 0.66%; Jwx B = F 14 [a] i
N 85 %~101%, RSD iy 0.5%~4%.

(B 4) BAEZE R (3R 18~21) KRB, &7k R &5y 6.32mg/kg,
T-ih N 9.38mglkg, EEREE N 12.52mg/kg, %A 18.58mg/kg: ¥ % % RSD
N 2.32%; FasEPE RSD 4 3.49%; &1 RSD My 1.82%; Jiws B S F 14 [a] i
N 88 %~105%, RSD iy 0.4%~4%.

(HAL5) BHEZS R (5 22~25) KRB, 1% 7Lk R &5y 6.36mg/ky,
TN 9.43mg/kg, & EFREF T 12.56mg/kg, & 18.63mglkg; F& % E RSD
N 0.44%; F3EPE RSD 7y 1.73%; HEE 1 RSD Jy 0.400%; s [l 215 [ Wi
N 84 %~110%, RSD 3% 0.5%~2%.
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SR BAT 1
5941F H 191_2020.12.08

R 6 AEH LIS R

K T (mAU*s) RSD%
1 265.288
2 264.257
3 264.058 0.33
4 263.092
5 263.281

R T REMESI S,

I [H] WETAL (mAU*s) RSD%
0 352.30
4 343.50
8 339.05 2.28
12 330.66
24 335.26

® 8 HEMEINSS

R WAL (mAU*s) RSD%
1 420.58
2 422.25
0.22
3 423.04
4 422.39
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421.68

® 9 JREMEIR

- NN o AE FlfR | SRR | AR AR R 2
He/s He/g % % %
1 121.69 87.51
2 121.52 86.83
3 50 121.09 85.10 85.37 2.56
4 120.28 81.86
5 121.20 85.56
1 147.35 95.08
2 146.60 93.57
3 100 145.96 92.30 92.67 2.22
4 144.55 89.48
5 146.28 92.93
1 192.36 92.55
2 193.13 93.31
3 200 192.85 93.04 92.68 0.69
4 192.65 92.84
5 191.46 91.65
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AT R VA 2
I84IF H i 2020.12.21
*£ 10 KRS sE R

KL WETHIAR (mAU*s) RSD%
1 480.41
2 480.34
3 481.47 0.39
4 481.58
5 479.92

R 11 REMESIR A R

I} (5] AR (mAU*s) RSD%
0 345.19
4 333.36
8 325.06 3.21
12 322.80
24 315.83

R 12 HEMESLIRER

RE WA (mAU*s) RSD%
1 171.91
2 171.24
0.25
3 172.33
4 171.91
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5 171.47

® 13 ik EiR

Fep NN R 1 S B o 2| TN S I = D AR B
He/g He/g % % %
1 119.79 98.39
2 119.45 97.71
3 100 119.37 97.55 97.24 1.00
4 118.91 96.63
5 118.56 95.92
1 138.14 90.06
2 138.71 90.82
3 150 135.57 86.64 88.47 2.46
4 137.39 89.06
5 134.93 85.77
1 168.02 97.42
2 163.88 93.28
3 200 166.11 95.51 96.00 1.76
4 167.77 97.17
5 167.19 96.60
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AT R VA 3
ISIF H 3 2020.12.17
*® 14 KEEE SIS R

KL WETHIAR (mAU*s) RSD%
1 143.26
2 142.46
3 142.37 0.61
4 144.54
5 143.45

*£ 15 faE s R

I} (5] AR (mAU*s) RSD%
0 337.96
4 329.75
8 325.06 3.32
12 313.09
24 310.54

R 16 HEMELIRLR

RE WA (mAU*s) RSD%
1 251.99
2 251.34
0.66
3 252.85
4 253.74
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251.86

R 1T TR E R

FE NN R I I i | X1 = S D e Y
He/g He/g % % %
1 70.33 93.65
2 71.83 99.63
3 50 71.06 96.56 96.36 3.63
4 69.94 92.07
5 71.89 99.89
1 112.90 87.97
2 111.81 86.53
3 150 110.69 85.03 85.67 1.82
4 110.35 84.57
5 110.09 84.23
1 173.27 101.08
2 172.83 100.73
3 250 172.46 100.43 100.34 0.62
4 171.91 99.99
5 171.27 99.48
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AT LR YA 4
I4IF F 19]_2020.12.28
R 18 MHEELmE R

KL WETHIAR (mAU*s) RSD%
1 95.56
2 95.61
3 93.37 2.32
4 91.27
5 91.22

R 19 FEMESLIn g R

I} (5] AR (mAU*s) RSD%
0 337.18
4 320.28
8 325.06 3.49
12 307.34
24 309.27

R 20 HAMESLIRER

RE WA (mAU*s) RSD%
1 38.92
2 38.83
1.82
3 37.87
4 37.48
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39.01

® 21 kR ER

. N for A EILT e i o | Il S W DS p AR P
it ne/g He/g % % %
1 70.92 93.00

2 69.97 89.22

3 50 69.78 88.46 88.48 3.38
4 69.29 86.50

5 68.97 85.20

1 138.82 91.15

2 138.36 90.69

3 200 137.83 90.16 90.18 0.90
4 137.49 89.83

5 136.72 89.05

1 204.85 104.79

2 204.09 104.28

3 300 203.82 104.10 104.18 0.41
4 203.82 104.11

5 203.06 103.60
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AT XY 5
IAIF F 1)_2020.12.28
R 22 REESLmE R

KL WETHIAR (mAU*s) RSD%
1 436.96
2 437.24
3 437.00 0.44
4 440.36
5 434.97

R 23 RE MR A R

I} (5] AR (mAU*s) RSD%
0 322.34
4 318.91
8 321.55 1.73
12 319.68
24 307.78

R 24 HEMESLIRER

RE WA (mAU*s) RSD%
1 478.25
2 476.24
0.40
3 481.38
4 477.29
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478.31

*® 25 J5ikHEiR

| mme | e | meer | e | e
it nele nele % % %
1 90.62 84.86

2 91.50 86.62

3 100 91.50 86.62 85.72 1.18
4 91.22 86.05

5 90.41 84.44

1 147.58 99.39

2 147.14 98.95

3 200 146.74 98.54 98.48 0.75
4 146.17 97.98

5 145.75 97.55

1 209.14 107.30

2 211.86 109.11

3 300 208.15 106.64 107.01 1.23
4 207.68 106.32

5 206.68 105.66
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6.13. SERRFE AL
KHESLHBEER S EINE HPLC J7ik, WA E R 5, P, Al
4 3E 15 bt i h R R S BT, 4RV T TR 15 R B R

V5N 19.60~46.43 mg/g, RSD Ju[ A 0.35%~5.02%.

S| RS AR molg PEE | pspu
1 2 3 mg/g
1 27.44 27.61 27.60 27.55 0.35
ST 2 30.93 31.07 30.54 30.85 0.88
3 46.43 45.04 44.37 45.28 2.32
1 36.95 34.53 33.54 35.01 5.02
F 1 2 32.26 31.37 30.65 31.43 2.57
3 33.29 32.76 32.15 32.73 1.75
1 20.18 20.30 19.60 20.03 1.86
A E 2 27.60 28.11 27.19 27.63 1.67
3 31.05 29.97 29.62 30.22 2.47
6.14. BHELS R

RAIESSE . ATNEENEE R St s, KRS, HEVEL, R 7%
fTERLL FEINE, 12075 TSP il TR SR R S BT 2 1 4

7. KF EERRER E AN ERE, RS EER BANRRE
KPR L

F ATBEER 3R & 00 € 5 V270 [ B AT A1 SE HERR e T 2 o AR AELE T
IR OO DA O SRR RS 2 i O B AR T 7 AT T s I A
WEFE, I ZAERAIRGY T AR SC U T oK 1 R WA, Pl e B bt
AREE, BALHE. Btk SERIVERTAT AR,
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8. SHUTIEREMMN BRI R R

BRHE T B 5E (125 ISR TR PR AN AT S B BT (0 07 B BUK, 5 H
Rk B bREYIS .

ASARUEATAT S e SEAN IR FE O L R BRI E A A e,
AR TATIRIH]: ST HERE S A B AR HE B 7 &

9. PR IR MBI AR HE R L
TSGR A PR SR A
10. SEHFRHERIEE N

INRAKRUERALHE T RAT . N T S AhR e, (A RO FIE ], e
bRUER AT A, AR R A AR AL EAT S AL A BT, RSV AT TR B
BEAT 2 SR8 I

11. 2% 3CHR

[1] H AR B B 52 4 SR AR AN /N AR 3 1R 43 s Al S Fa vk 4 AT [9]. & it S5 HL, 2020, 36/(07):
161-166+200.

[2]1FE3CH, FHE R, JE 4, =535 A AA F AR 25 1) 70 B Al Ak S P I [9]. A= 9 hn L3 #2,2020,18(03):
318-323.

[BIAR 55 XA B, /NS 3k H 55 BRHEMS AR AT 20T 22 (AR R R 1K 70 B Ak S L B AL P i [J].

Al 41,2019,34(11):1342-1346.

£ 2019,47(12):221-224.

(514 % 5,25 L%, VRt ). Bl B 7 vt 42 28 o i Ak, SR M TR PRI 9 [0]. 88 i 5 A B R 2
##,2014,33(01):34-40.

[61XBBUR, F5 % 77 3 B 1 A HBEAR R AO3R MU T Z 0] 7L A0k A2, 2015,43(03):259-260.

[TIXBBUR FE 52 77, KB IE 4 M Sk i 8 4R 25 2 UL 20 9 [9]. 46 77 [ 21,2014(24):133-135.
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[BYZR#% W 75 75 i 4, o T 41, R0l 3 3 8. TP £ P A1 R B 3R IO BRI R BREA V PE W 5 ] 22
OB 2Bt 241,2014,28(03):35-40.
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