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i

74 50 5 U0 M RS R O K R -4 -5, -3, p- U AR TR S LR L 4-
R, — CARENBEE T RO RN . PABA ZHE B . T W HE _RKHBAH
b HAEAERIECE KGRI ECE IR, 250 5 = % | 50505 = s 3k g 3%
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et mm e 16 o A B R R F E 4t 8
ZNEREHBENNE BSRRMERIEX

1 EH

AR HERLAE T At i v 16 i ofi PRI W A0 P At 8 b SR SR R Mt iR (JRL38 1) 4 B 280 A £ i
.

APRAEE T E AR LR KK BH SRR FEH M BRE &R,

AR HE At i v 16 760 o FE B R A A 8 RSN R IR R AOR IR L E RIS L 1,

® 1 HENRHRNERR

e X K K ﬁff f:/'f
1 X B3 H B (PABA) 0.17 0.50
2 FHREA ok BEER (PBSA) 0.10 0.30
| 3 T4 F1 % 8-5(Bp4/Bps) 0.030 0.10
| 4 T ®-2(Bp2) 0.015 0.045
5 —%®-1(BpD) 0.015 0.045
6 —%-8(Bp8) 0.015 0.045
7 Z#¥W-6(Bp6) 0.020 0.060
8 —%M-3 (Bp3) 0.030 0.10
9 —HW-7(Bp7) 0.10 0.30
10 —#®-10(Bpl0) 0.015 0.045
11 P E AR R B (TAMO) 0.030 0.10
12 4-F L7 T B4 % (4MBO) 0.030 0.10
13 T ZEBA T BN R ME R (DHHB) 0.030 0.10
14 KA H OO 0.10 0.30
' 15 PABA Z#C fE(OD-PABA) 0.030 0.10
16 TR 2R W AR W br (BMDBM) 0.030 0.10
17 PR 2 2 O KR (EHMO) 0.030 0.10
18 K 4L g (EHS) 0.10 0.30
19 S HIRE (HMS) 0.10 0.30
20 —%®-12(Bpl2) 0.030 0.10
21 ZECHE=KE(EHT) 0.030 0.10
22 T P - 3 = s B g R T BE R (MBBT) 0.030 0.10
23 -2 2O K B R =% (BEMT) 0.030 0.10
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2 R

B RBUE R BOE AR E . UL E AR A iR B ) A 5 S O S bR ) R —
BT LA ik g e T AR AR R MR b AT e BT . DA, R O iR
& (HPLC-MS/MS) #4178 iiF .
3 FmFAE

BRlE 55 A BLRA L BT F 0] 2 4 4 Ak

3.1
3.2
3.3
3.4
3.5
3.6
3.7

R AES MR AR AL

3.15 0.22 pm %ﬁﬁ‘ﬁ it 4
4 (U8

4.1 RO (R E AR RS R 8

4.2 TEOHOAE €55 BB K DO R AT B (X R B EST BS T IR (B E R D
4.3 TR 0.000 1 g.

4.4 BT RV ER4E 0.000 01 g,

45 JRBRIREHH.

4.6 HEAEEEVEN.

47 BV EFEA/NT 5000 r/min,

48 BWRIKBREE.
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5 MESR

5.1 Ha;Fmam

PRELZ) 0.1 g et SRR S O E 1 me) T 15 mL B 2220 B R 8 b (i FH B 0 SR 20 B9 4k B &, BB
B NIRRT S AR B e i A 6 mL YUK WA I (F 0.1% & KD (3.11) , 18 e 5k A8 75 (AL 5
TR HARSE, B 5 min~15 min RSB, XA 15 min {555k 4 BAGRE 5 (6 I8
B . FHH 60 CAE IRF ML 1 min~2 min BT MR . Em iR PmA FEAER(E
0.1%8A) 1) EFE 10 mL, iR A. T 5000 r/min B.L 5 min~10 min, BH B, £ 0.22 ym
ST 4 ol L B L A 4 B A 1) 9 LU ) (3.15) 1L 8, 8 A

. PR R B X5l B AR AL A A TR B P A I B R S0 R P OR  Of R HEAT o RER

WA UEDE BEXT BT A E bR JC W B S 7 T (A .

W B ARY A Xt R R | AR O K ok R, B L R O R 100 L FH 30 % B BEK O
MEE 1 mL, ARABMAEETEE ELOGRK, HAib BARiA Y 00K 0 B0 5 7T & % B S Ealm
W, T O R 4 L R R O R E LR

5.2 MEBEINSEEH

BAHEESHSERGWT .

a) il Poreshell EC-Ci,3.0 mmX 50 mm,2.7 pm sk REAH 24 3 ;

b) Hi&:35 C;

o) WBhH:AKBBCE 01V HER,.B 2B HlEE=1: 3(kBH);

d) Hi#E:1.0 mL/min;

e KRIMEK:. ZEAREFHMELFROEM T EFEE _XPREPLREREK 360 nm, H
s B4x9 311 nm;

D HEER.S pL, WHEGAESERELE 2,

B W0 E bR O % SRR R S Ok s R I R R D 2 L, T A GRG0 TR A ) 0, 4B 3

B RN FERTR.
F2 BHEBESIEEHS
B (] / min A/% B/%
0 90 10

1 80 20
2 48 52
5 32 68
5.1 25 75
10 25 75
10.5 0 100
14 0 100
14.1 90 10
15 90 10
HE E ERBAR G R T AR A T R 5 (BMDBMD (2 16) 55 1 4 38 RS 7. 3 S (EHMO)
(HE5 17) 7P P BEATR L, T4 5.1 min~10 min () 75 %6 A HLAH B BRI 2 73 Y6 335 24 24 4> 2 it ]
HE 2. R 0 N AR K B B ORDRL B T AR 0 A B A e
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53 E¥SW

oW AR 7] 54 Y80 RE €233 23 1R T R4S B R o5 % A £ R AR €5 08 2 0 308 1T 5 o A0 R ) R 3 0 R R
HEAT HOBE 25 1 1 PP A A O B ST [R5 0 s o 3 % B ] — B 5 0, O EL LI BR W RS B9 %
B i P 3 5 2 o o O Y 5 S R A PR — B U T R A RE B P EAE R . R MEY RO R
HES IR B B, R, PR G R 0RO 35 % J7 ik (HPLC-MS/MS) #47 # 3iE ,
ALK S WM % C.

54 EERMZE
BB R B R o 7 W (3. 14) , 45z FEL ST O 1 (5.2) 1T R AH 3 3 BT, LA R B0 o 9 T

Bt B
(1)

gt it

H A58 J A
M 10%.,

6 EKRBMBETE
AR AKFZE 1.0 mg/g~20 mg/g I [ P W W A T 2, 25k O S T Y SE0HR 5 = 1 40 [ i

RAE 80% ~90 % Z ], MXT R MEM2E /DT 10% (n=6), FHAth 22 F B A= % 09 B4 90% ~105% 2

] , A6 X AR R 2 /N F 10% (n=6) .

7 REE

6 T P 2R 1F T AR AG A 0 Y00 S 0 4 R 0 2 X 22 (LA N AR (B Y 1004
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Mt ® B
(REEMHR)
REYRREEIESEIEE
b M B JB VA 35 40 B I LI B
W I B/ mAU T 5
~ A=311 nm 5 /=360 nm MR E
11
6 8 10
7
23
22 N
4 3 8 10 2 14
{REIE ] /min
g HE S mAU [
| A=311nm 21
23
22 H
14
{REFHTE /min

BBl HAYMEABREEESEEE

10
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W F C
(FBEHEM R
Wi

Cl BREBERESESEHE

WA SIS R HWT -

a) BFIR . m %R E R ESI R ;
b) &R . 2 R K (MRM)
) FHR AKX ,241.3 kPa;

d) FES.E55X.HE 10 L/min;
e) BIFURIEAE.350 C;

D S, ZAS:

g) TE4IEHE 4 000 V;

h) HAbFEi%SHME C.1.

RCl 24HERULEYHNRIELWSEZSH

FET FTHEF Tl 4 E
K AR /B EEEi 52

m/z m/z /eV
120.0 12

1 Xf A R 138.0 ESI+
94.2 10

2 I ok AR 272.8 e e ESI—
’ 80.0 56
211.0 34

3 KR4 K-S 306.8 ESI—
80.0 48
134.9 22

4 A2 244.9 ESI+
109.0 28
134.8 28

5 -1 213.0 ESI—
169.0 26
123.0 23

6 —HE-8 243.0 ESI—
93.0 27
123.0 22

7 K6 273.0 ESI—
108.0 49
151.0 32

8 T3 229.0 ESI+
105.0 24
121.0 30

9 -7 231.0 ESI—
77.0 36
151.0 25

10 —HE-10 243.0 ESI+
119.0 28
161.0 10

11 p-F H B B R LR 249.0 - g ESI+

12
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F C.1 (80
BT FEF il 1 fil
i=3 & 88w HiEi=
m/z m/z /eV
4-Hf _ 71.

- FH 5L W B 4 i —_— 171.0 15 —
B il 7] BL-200 97.0 15
149.0 14

13 L E AP B P B O R 398.1 ESI+
120.9 54
250.0 2.0

14 %;‘Eﬂjﬁ 362.1 ESI+
232.0 15
166.0 18

15 PABA Z 32 B 278.1 ESI+
151.00 3
161.0 20

16 T B AR R T R b 311.0 ESI+
135.0 20

—

178.9 2

17 HELAERZECHE 291.1 ESI+
161.0 14

18 K2 H O R 249.0 0 2 ESI—
’ 92.8 20
136.9 10

19 A S ER 261.0 ESI—
93.0 24
215.0 28

20 —HM-12 327.2 ESI+
137.0 37
486.9 65

21 LECH=ERE 823.5 ESI+
711.2 50
336.0 30

22 TE P B R HE 3 = s L PO BR R T A 659.4 ESI+
264.9 60
135.9 60

23 M-ZEHO AP EREE = 628.4 ESI+
403.9 45

C.2 EHHE

e[ — €38 / U AR A T REAT s o 3 AR o5 0 VA S o SRR R A ) A 8 e 0 R B
V6] 5 5 A My o € i e o % B ] — B0, BT e B0 2 M F S FAORMT L th— B T H BRI e B 1
R = 55 R A X o T A 9 0 S A T A A X R 25 R e R CL2 MR B L, U T
HITERE i PR R .

RC2 EHMEMNENBEFFENBRALNTRE

HMETFEE/ Y >50 >20~50 >10~20 <10
BAAVFME/ Y +20 +25 +30 +50

13
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