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T

A VR ) 5 R B TR R MR R . R4 L IR -5 , TR R-3 L p- Y AR A YRR TR S R L 4-
FN AR L AREN B RO E R PABA ZZECHER . T 28 S 2 K H B2 A
be A IR R O 2R TR KGR LR TR ISR £ 28 Ok = R | M Y X-TR T = e O B

T W -2 5 O AR R R =R AE 16 LA ) Rt i 2 BOR FLIE (2015 RO ) HLRE B4tk
sty FH 17 R 551
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AARHERLRE T ACH dl i 16 b o 7 500 A0 FC At 8 b 5 A2 e B (L3R 1) 19 s 50 AH £ 33 U

RETT .

APRETE T T B AR 2 CFLWRERE OKRIZE BB G2 A8 W O Rt dh .
AR A 5 rE 16 T v FE B A 0 R A 8 s AbR I B EOA HH IR L E B RS LR 1

R FAEHRHRMEER

. % & B iy i BR R

mg/g mg/g
1 X g B 2K B R (PABA) 0.17 0.50
2 TR L2 I DR BT R (PBSA) 0.10 0.30
3 T HEEA-4 F1 K BA-5(Bp4/Bp5) 0.030 0.10
4 Z K ER-2(Bp2) 0.015 0.045
5 Z 2K ER-1(Bpl) 0.015 0.045
6 2K ER-8(Bpd) 0.015 0.045
7 K T-6 (Bp6) 0.020 0.060
8 —EEA-3 (Bp3) 0.030 0.10
9 REE-7(Bp?) 0.10 0.30
10 2 EI-10(Bpl0) 0.015 0.045
11 p-F &L A R 5 IR iR (TAMC) 0.030 0.10
12 4- R B W A% il (AMBC) 0.030 0.10
13 ZZERR R ERXF RO AR (DHHEB) 0.030 0.10
14 B H (OO 0.10 0.30
15 PABA Z % s (OD-PABA) 0.030 0.10
16 T R R Y R Y b (BMDBMD 0.030 0.10
17 5 R R 2 2 B FiF (EHMO) 0.030 0.10
18 K%M Z 2B B (EHS) 0.10 0.30
19 HEHIEE (HMS) 0.10 0.30
20 ZKE-12(Bpl2) 0.030 0.10
21 ZEC = (EHT) 0.030 0.10
22 TP F -2 3 = e B O H R TR )y (MBBBT) 0.030 0.10
23 -2 B R R R B = 8 (BEMT) 0.030 0.10
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2 R

eSS RBUS, AR SORA AR E I E . DL E AR YR 65 07 B 18] A 5840 %8 B 5 AR Y T —
B T, i p i m AR AR i R AR R T R BIME . M ER, R A BB A AR
#: (HPLC-MS/MS) # 47 H 1 .

3 EF A

BrAES A UL, BT AR ¥ o i al, KA R BT K.
3.1 PRUEMIR T SCA IR RS FR CAS 5 4 F R 4 FEWR AR FRE SES M AR AL
3.2 HifE. ik,
3.3 HIER.fifkal,
3.4 ZEE.fayka,
3.5  DUEUHR kel
3.6 &K ik,
3.7 P,
3.8 HIE,
3.9 &K,
3.10 1% KEMHBERR 1 mL 2K (3.605 99 mL HEG.2DRE.
311 PRk R 0.126%07K) [l 100 mL PUEIBER (3.7) il A 100 pL 27K (3.9 45 ,
3.12 HEKER (G 01X E K  FHEER.O MK 3+ 1 (R H)IR A, B 100 mL B AW BINA
100 pLEAK (3.9 IR .
3.13  FRUERE ST S R EF AR BUS AR HEY R 100 mgUREHI 2 0.1 mg) FAR A A B, K LIk
BRI % EK B BB R GIOBMEERZE 10 mL, KA HNE%REGOBRBECEE
10 mL, it B BUK B4 10 mg/mL BHRHEME & W TR A1 T R IRAE IRl 6 N
3014 R vV B A C S - VA R R BBUAR M B A W (3.13) &% 200 pL, FHHEE (3.2 EAE 10 mL, it B W
200 pg/mLAIR & br W% W, A B B (3.2) B K W5 B B & 100 pg/mL, 50 pg/mL, 10 pg/mL,
5 pg/mL,1 pg/mL M RINE S FRHEE R, T 80RO AS R Win &N e H . RIGGHEERR TR
AT MR IR S 1N A .

S NS URAR A BRI R R BRI A A RS B ER R A
3.15  0.22 pm PR AL R BT 2 o U8 2% (S o BB AH R A8 DLUE D .

4 {U3F

4.1 RO T A D AR R B A RS

4.2 RO 3 HR I Y G B (X BT B EST B IR (B E R RD .
4.3 HHRFEE 0.000 1 g,

4.4 SHr R & 0.000 01 g,

4.5 WRIHIREEE,

4.6 B BIE I,

4.7 BELOHLEHEA/NTF 5000 r/min,

4.8 BWBHBES.
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5 MESR

5.1 HmAiaE

FRELZ) 0.1 g Al i RES ORI E 1 me) T 15 mL B X1 3R b (fd I At 7 1R A9 10 1k ke &, BURE
B MIR SIS R, BRI E P 6 mL PSR R (G 0.120 %7K (3.11) , i3 1€ 5 7 (o A%
SR, A ABESE A 5 min~15 min 2R 4EL, X 15 min {5 I0EE B RE & (B 0 JE
RS, T 60 CKRIB R ML 1 min~2 min BIA] MBS EL. DREE RS A BK W (&
0.1% &K B.12)EAZE 10 mL,WiERA. F 5000 r/min B> 5 min~10 min, BUHEH, £ 0.22 ym
5 T 0 o L i T (o H At At BB AR ) F) A BB B (3. 15) i i, 9

i RN T R B b S AN 5 AR A B W A R B A FET AT 5 W L 36 8 B34 T P VR 4 o R E AT o B A

BRI XS BT AT B AR TG W B O P 4 R

5 B AR e X R R R B SEIF DK A R AR A, BB R R TS R 100 L 3004 HYBE K IR
FREE 1 mL, HRWH A BB RS AL, oA B bn k-89 iR T 0 1% B0 7T 5 4 A B fs B ALl
B, 7T O M R R LR R R B B AL

52 REBESWSERY

WAHEIE T S% KT .

a) faiEH: : Poreshell EC-Ci5,3.0 mmX50 mm,2.7 pm S M REA 2 % 5

b) HiR:35 C;

o WM AKBBREE 0.1YNHER,B LB : HEE=1: 3(RFL;

d) FiH:1.0 mL/min;

e RMEK:ZZERXHBMEXFRCOEAMTEFEAE _EHFBMEF LE R K 360 nm, K
fts BARY 311 nm;

D #FHERE.S pL, MAHGAESEEGIE 2,

FE MU0 B AR R R R P R VR BRI pk e T R B, SRR B IR A 2 L, VT A S e £ R 0 1Y A R OB 5 1L 9

BEITERTEETE,
*2 BHEBEIEEH

B 7] /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

FE 1 E BRI R T T R R R B R Y e (BMDBMD (145 16) 5 48 A B R 2 2 B iR (EHMO)
(5 1D B BEARTE R, ALK 5.1 min~10 min ) 75 %54 HUAH L BIREMR Z 7320 I65& LK S BT IR].
2. AN AR AR B R G R BORDR AR TR I (3 T B I O A o e
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53 EMSH

V5768 (7] B0 YA € 3% 25 TF R AT A R O VA YR 10 B M £ % 0 5 0 R o A B ) YR 3 4 S S R
AT H A, 25 B A i B rP A7 AE R B B R) 5 R AR o g 5 A AR B B R — B £ i O R R B 2
AN i P 1 5 20 v TR A 5 AR A PR — B0, DU T B DA RE S R AR R . A v R VR M 1 o
RS UL B & B.1., W, BHERR T R AOBAE 45 BTE 5 B (HPLC-MS/MS) #4784 1iE
R R 5 2 LI 5% C.

5.4 EEMNE

BB R FIARHE TR W (3.14) , 45 FR VB AH €0 1 25 1 (5.2) BEAT B 0B AR 3% 20 BT, LA R B A vV W B |
WL B A A, W THT AR AR, SR AR A v il £ . R B IRV P BAR I B 5 B, AR o ol R A m ek i A
TR W B Y ) R AR B O A o b 2 P 9 T AT i e Y DU O >4 7 RS P R AT

55 H#HRiItHE

Fedh T BARP B B (DR .

X = X 107°

¢ XV crreeennrennreeenne (1)
m

ﬁqj:

X — kT B & &, A = (me/g)

c AR HE i 2 T3 O S RO B AR MR B R A N OE R = T (ug/ml)
V — &R BT R B R AR, AL Z T (mL) 5

m PR EBURE fi B B, B2 R e () o

1 WSS KRR SR PRI A R A IRV SR W AR Y

2. TORER-5 R R4 Mt s, HE B LUK B4 3t

RS RRE 3 A BHF.

5.6 FATLE

¥ LA 25 BRERAE , X [R]— R S 0t 57 3R AT I X8 2RAT B TR Uk 2t ST 0 4 2R Y 4 X 2 E A SR I RS
HIE/ 10%.

6 EWRMBEEE

SFRKEAE 1.0 mg/g~20 mg/g W, ZECE =B N 2 EC S5 F SR 5 = 8K Bk
HKIE 80 % ~90 % Z 18], X AR HEMR 22 /N T 10% (n=16), HAth 22 F B AR Y i B R FE 90% ~105% =2
&), AT AR R 22 /N TF 10% (n=6),

7 RWEE

2T 5S4 T ZRAS 0 T U2 S 0 5 45 SR 6 44 o 22 (B AR B 1 AR P R B FG 10 0%
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ft R B
(BHEMD
REYRERAGIESEIEE

o W) VB AH 3 o B S T LR B
W6/ mAU [
I 2=311 nm 5 1 =360 nm ZHIEE

21

8 10 12 14
TREFEHE /min

% Y6 /mAU [
/ A=311nm 21

14
{REITH /min

B B.1 #RAEYMRRKEEESHEIEE

10
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S B/ mAU
13

16

A I

0 2 4 6 8 10 12 14
{REE A / min
VLo .

1 — X &R (PBSA); 13 — ZZEEAEHBERKHRCE(DHHB) ;
2 —RFEIFRIEORME R ER (PABA) 14 —HITFH OO ;
3 —— K Ei-4 M K F-5(BP-4/BP-5) ; 15 ——PABA Z # . i (OD-PABA) ;
4 ——ZKE-2(BP-2); 16— T 5 H &3 2K H B3 B e (BMDBMD 5
5 ——_ZKE-1(BP-1; 17 —HEERERZE DR EHMO);
6 ——_ZKEI-8(BP-8); 19" —— W ZHIEE (HMS) [R] 4 5 4 4k 5
7 ——ZKE-6(BP-6); 18 — /KM 2 # L B (EHS) ;
8 ——_ZKE-3(BP-3); 19 — BN (HMS) ;
9 —ZIRE-7(BP-7); 20 —— —ZFHEA-12(BP-12);
10 ——ZZKFi-10(BP-10) ; 21 —ZHDEH=ZEEF(EHD);
11 —p-H AL RER ST A TAMO) ; 22 TP -2 3 = e 3 0 3L T 248 (MBBD)
12 ——4-H L35 T 24 (AMBO) 5 23 — W-ZE A H E R =% (BEMD),

B B.1 (20

11
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C.1 REBERLESERY

BARCIETESE RIFUT

Bt & C
(B BB RO
T E i 38

a) B TR .S E B IR (ESTID ;
b) &K - £ &N M (MRMD 5
o ZEWR:.HK,241.3 kPa;
d FHEK.AX,FHE 10 L/min;
e BT UIREE 350 C;
D RS AS
g EBYHEHEME.4000 V;
h HaFRESHEILE C.1.
FC1 24 MERUEYHRIESWSESHE
BET FET R &
Fr AW AT " B ’ AR
m/z m/z /eV
120.0 12
1 o G 2 2 R 138.0 ESI+
94.2 10
193.0 22
2 I T I DK 1 T R 272.8 ESI—
80.0 56
211.0 34
3 T REA-4 K-S 306.8 ESI—
80.0 48
134.9 22
4 ZIRER-2 244.9 ESI+
109.0 28
134.8 28
5 -1 213.0 ESI—
169.0 26
123.0 23
6 T HKER-8 243.0 ESI—
93.0 27
123.0 22
7 T 2EER-6 273.0 ESI—
108.0 49
151.0 32
8 ZIEER-3 229.0 ESI+
105.0 24
121.0 30
9 TIEER-7 231.0 ESI—
77.0 36
151.0 25
10 10 243.0 ESI+
119.0 28
161.0 10
1 p-H R 3 AR 7 DGR 249.0 1791 A ESI+

12
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£ C.1(ED
BET FET T RE &
A= EW AR EEET TSN
m/z m/z /eV
4- &3 171. 1
1 FH L4 7 L 4% figg 2551 0 5 ST
[ 1% 3] BL-200 97.0 15
149.0 14
13 TLEEE R RO 398.1 ESI+
120.9 54
250.0 2.0
14 BT AR 362.1 ESI+
232.0 15
166.0 18
15 PABA Z 3B B 278.1 ESI+
151.00 3
161.0 20
16 TR A 3 O B e 311.0 ESI+
135.0 20
178.9 2
17 AEERERIECH 291.1 ESI+
161.0 14
136.8 10
18 K¥G B . #: O BR 249.0 ESI—
92.8 20
136.9 10
19 S ER 261.0 ESI—
93.0 24
215.0 28
20 ZHEE-12 327.2 ESI+
137.0 37
486.9 65
21 O H = 823.5 ESI+
711.2 50
336.0 30
22 Y 5 - = e 3 0 B 3L T 3y 659.4 ESI+
264.9 60
135.9 60
23 W-Z, 5 2 E R AR R =8 628.4 ESI+
403.9 45

C2 TEMHE

T 7] — 3 / TR 2% AR T EAT o VRV VB0 1A 5 98 1 0 5 00 SRR o 95 9 P G o R 33 U ) R P
17 5 A o 0y S 1 0 o R B I [R]— 380, B BE 9 2 3 B9 B SO A Lot — 28, T EL E AR 0 8 1 B8 T 10
X = B 5 R A 224 s v TR U VR S e B R A S B A X 22 AR i R CL2 R Y R, 0T
FERE S AR IZ IR .

RC2 EMMENEANBFFENRRALTRE

X FEE/ % >50 >20~50 >10~20 <10
BRAHTRE/ % +20 +25 430 +50

13
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