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RESH, R LT 102 Flsr, BIAEREEE 14 F0 WIS 23 F, A HLERZS 17 Fr, 152827 Bl LR 8
A, HAZE 13 F0, 18 PTG HEA 3 FE4 ABHB N LR BRI (r>0.990 0), “F3 AL EIE 70. 02% ~ 120. 49% ,
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Analysis of chemical constituents and content determination of active components
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ABSTRACT: AIM To analyze the chemical constituents in Taohong Siwu Decoction, and to determine the
contents of active components. METHODS HPLC-LTQ-Orbitrap MS was adopted in the qualitative analysis,
HPLC-MS/MS was adopted in the content determination of paeoniflorin, amygdalin, hydroxysafflower yellow A,
ferulic acid, ligustilide, catalpol, verbascoside, kaempferol, albiflorin, benzoylpaeoniflorin, senkyunolide T,
senkyunolide A, butylphthalide, 5-hydroxymethylfurfural, coumaric acid, gallic acid, caffeic acid and catechins.
RESULTS Total 102 constituents were identified, containing 14 phthalides, 23 flavonoids, 17 organic acids, 27
glycosides, 8 amino acids, and 13 others. Eighteen active components showed good linear relationships within their
own ranges (r>0.999 0), whose average recoveries were 70. 02% —120. 49% with the RSDs of 1. 65% —4. 54% ,
among which the contents of paeoniflorin (4. 675% —5.403% ) , amygdalin (1.353% —1.512% ) and senkyunolide
A (1.317%-2.813% ) were high, while those of others were 0.001% —0. 947% . CONCLUSION This stable
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and reliable method can be used for the quality control of Taohong Siwu Decoction.

KEY WORDS: Taohong Siwu Decoction; chemical constituents; active components; qualitative analysis; content

determination ; HPLC-LTQ-Orbitrap MS; HPLC-MS/MS

BTG R R R T (BERITER), B 6
MRA G, HoP Bk ZoAETE AR, 40, b
BOREHIAMOL, AATFRIAEE, NS TELATR, 1525
AR, R MRS 3R b i 2Rk, i R L
FTIRIT Z R UEZE s, ansk itk e 7™
JE IS | E B IR AE S BRI, BhLrpy
Wi 22 P 0 I AR D) 35 1) 0 o Rk el 2 B Ok O A T
e BEIEZS. RERIE. WMEREHE A, HHEET
AR GEAFAE B B AN I | T M 43 2 B AN I
G, WE—PHE,

Xof v 245 1 350 T A A A B AT E T E T AT

SRV L —BPE | IR 24 R o S 2 2 By
B0 W M S R AR EL A KA 45 A S
Aey, vl SR . P R S Bk
RSP R el NS a7 KR 1 ol 4 L1V & & B3
BREAR IR . REUE SR, 20
(MRM) 0] A5 R = A AT e ) AR S 86
K FH RO 35T RS B - (HPLC-MS) 754347
BRLL Uitz iy, JERR AR Z 5 1 AR D3k )
YRR 18 AR R4 4y, M A, D
AR S PR R it — 2 iy o it
1 7
1.1 A% Exion LC-20AC FERCRA 1AL, FlHE
Ton DriveTM TurboV BT . Sciex 6500+ =5 VU FF
K 2% . Analyst 1.7 B4 >R 2 & 8. MutiQuant
3.0. 3 $dEAb 3 2 50 (95 [H AB Sciex /A ) ; Ultimate
3000 7 ACBAR 3L . LTQ Orbitrap Velos Pro Jit
%4 (3£ Thermo Fisher 27 ) ; SCIENTZ-18N %
BRI (THEBZAEYRERGAERAA);
KQ-500DE $#5 i vk v (B Ll il A (A A
FRAT) 3 Milli-Q Integral 5 #8 2l K #1454 (3£ H
Millipore A F] ) .
1.2 KA WA (5 YOB010K96808) | #2
RO FE AR A (S A091B212053) | 11 25 /)y
(4t 5 AOIHBI190000 ). *f & o M (#t =5
A02GB143747) . WE TR (L5 105GB153704) |
miME R (45 M27GB143417) . JLEE (5
SOIHB191501 ), & H Bt A7 25 1 (it 5
D10HB197203) | M|We3E=¢ (5 Y01S8C42808) |
ATEGTE (L5 M28GB143089) | JE s b F (S
1070

SO8HB407207) X MR ¥4Ig I Eig it 2L MR A
FRAT] BB IR (45 P1702831) W A I
R EAE ARG R A E]; SEANE (5
15103700) , T HEAML (L5 #B55338469) , ¥
AR T (S C1485018) . TR INTE A (S
C153010473) . 5-72 H HE R (k5 H6753833F)
X RE I [ 2 e M E AR IRA R B
AERETE X B (415 MUST-20092315) 1 F A #B
2RI ABRA R, 4iF=98%, HEE (@
wral, et A SR A RAR); TR (A
afi, 3EHE Sigma A H]); HAaRIY A Hra; oK
Rk

1.3 4 BT (5 23060504 ) . £04E (5
23060504) , #HsEE (L5 23010311), XI5 (4t
523070403) . FA) (#HE5 22073002) . JI1E (diE
522070701 ) S0 F 2B RN 2 TR R A R
A, SRRDBE 2R AE TR 2 B IR T LU R
FEMIER

2 HAEE4R

2.1 BhXSERA& AME, ME, B1A, )
BB, bR 43323 2 WA 10
T 75% CBE, PURIEEC 2 h, WCENEW, A
8 fi5ie 75% L PN AEHL 2 h, &IF 2 IR, &
gi iR N 1.8 o/mLY | B 3K, BT,
TR, BLO.1 g, A 50 mL 50% 2%, FRE
kR, HA (I 300 W, MR 50 kHz) AbBE 20
min, 50% S AN IR BT E, 1T 0.22 pum £l
TR, HSLIEW, RPAE,

2.2 MRS A A KEEFRIE X B 10 me,
BT 10 mL B, 50% B E R B L, RS
(AT25F 200 pg/mL, #AAF 100 pg/mL, Ik
AR A 50 wg/mL ., BIZRAR 50 pg/mL., HA
Wi 100 pg/mL, HZSEY 0.5 pe/mL, EFACHET
5 pg/mL, FEBES pg/mL, T HIRBK S wg/mL, ¥
JNEWEE T 10 pg/mL, FEJEHAEE A 200 pg/mL,
XL 5 we/mL, WIHERR 0.5 pg/ml. A724 K
150 pe/mL, HHBEATAH 5 pg/mL, &E TR
20 pg/mL, JLAFE 0.5 pg/mL, 5-F 1 ILHEEE 10
pg/mL), 1E-80 °C N EMEAE,

2.3 AARERHB A Rl EEEIRR e | JE S
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SFAERIEE S, R AR, 50% HY R s
W, W HATH B 2 20 pg/mL, BIFS, 7E-80 C
T ERAE

2.4  HPLC-LTQ-Orbitrap MS % #7 & #  Waters
ACQUITY UPLC BEH C, %4 (2.1 mm x 100
mm, 1.7 pm); JEhAH 0.01% F R (A) -H B
(B), BEEEVEML (0~ 10.0 min, 5% ~ 55% B;
10.0~23.0 min, 55% ~95% B; 23.0 ~26.0 min,
95% ~5%B) ; ARG 0.2 mL/min; H:E 35 C;
AR 2 pL; IEREFHE; EE AT B
EIREE 350 C, BAEHRIE 35V, B H/E 3.5
kV, #53 (N,) W& 35 mL/min, #i8X
(N,) PREURE 10 mL/min; 78 TR B0
HLE-35 V, BIZHE-3.5 kV, #5 (N,) A
W 35 mL/min, & B R (N,) NI AR =

10 mL/min, — % BUi%7E FT #L20F #4742 49
(/PHER 30 000, m/z50~1200), —Z%. =Z4JRi%
R AR MR 4

2.5 HPLC-MS/MS 2 #7 %4  Waters ACQUITY
UPLC BEH C, ff %4 (2.1 mmx 100 mm, 1.7
pm) 5 JEAH 0.01% FIRR (A) -HIEE (B), BREDE
it (0~9.0 min, 15% ~95% B; 9.0 ~ 12.0 min,
95%B; 12.0~12.01 min, 95% ~ 15% B; 12.01 ~
15.0 min, 15% B); AFH & 0.2 mL/min; #iE
35 °C; #EFERE 2 pl; HBIEE T (ESD); 2R
NI (MRM) #ix0; EfE A W R
(N,) 40 psi (1 psi=6.895 kPa); HffE’< (N,)
9 psi; WEZE HLIE 5 500 V/-4 000 V; %1k E
550 °C; A, W (N,) 55 psi, HABZSEL
W1,

®1 BFEEASRIESH

Tab.1 Mass spectrometry parameters for various active components

T 45y ERELEN BEEF m/z FEF m/z KRRV T RE it/ eV

AJE [M-H]~ 479.2 449.2[ M-H-CH,0]"~ -35 -12
A [M-H]- 456.0 323. 1[ M-H-C4H,NO ]~ —44 ~18
REAOEE A [M-H]- 611.3 491.2[ M-H-C,H40, ]~ -151 -32
Fa] B % [M-H]" 193. 1 133.9[ M-H,-CH;-CO, ]~ -30 -23
BAS N g [M+H]* 191.2 117. 3] M+H-HCOOH-C,H, ]* 88 27
TR [M-H]~ 361.0 199. 0 M-H-C¢H,,05]~ -65 -12
BT [M-H]~ 623.2 161.2[ M-H-C,H;,0,, ]~ -160 -43
TN ) [M-H]" 285.0 185. 1[ M-H-C,H,0, ]~ -114 -36
AT [M+H]* 481.3 319. 3[ M+H-C4H 04" 102 14
AT [M-H]~ 583.1 120. 7[ M-H-C3H,s 01y 1~ -440 -43
P T 1 [M-H]" 223.1 205. 3[ M-H-H,0]~ -97 -16
PN YRS A [M+H]* 193.3 147. 1[ M+H-CO-H,07* 80 18
TR [M+H]* 191.2 145.3[ M+H-CO-H,0]* 107 19
KBS 2 [M+H]* 127.1 108. 9[ M+H-H,0]* 38 15
Xy LR [M-H]~ 163.0 119. 1[ M-H-CO, ]~ -32 -22
WETR [M-H]~ 169. 1 125.2[ M-H-CO, ]~ -36 -20
WP R [M-H]~ 179.2 135. 1[ M-H-CO, ]~ -83 -22
JLE#E [M-H]~ 289.0 245. 1[ M-H-CO, |~ -105 -23

Mg 25 ( AHR) [M+H]* 358.0 139. 1[ M+H-C ,H ;0,N]* 120 26
JEFHT-(HR) [M-H]~ 417.3 122. 0 M-H-C s H,, OsN ]~ -210 -26

2.6 FixFER

2.6.1 ZRMEXRRTE  HL “2.27 TR X HRME
Wb i, e 2 A5 BRI B 12 1, 43 NS 5 i
B 900 wL, HIA 100 pL NFRIETR, 76 “2.47 T
FAF T HEREIE  DAXT RS . bR IR LA
BEARRR (X)), PO T B LU E WAL bR (Y) iF
FFmE, L S/N=10 A s, g8k 2, ol
IS TE AL A A NP R RAT

2.6.2 FEEEIAL R ORGE BT ERE (A
1 50 we/mL, FEA{F 25 peg/mL., FRILLTHE (A

A 25 pg/mL, BIBLER 6. 25 wg/mL ., HiAPIHEE 25
pg/mL, 11 Z5 B 0.25 pe/ml, T & B 2.5
pg/mL ., FEEE 1.25 pg/mL, T IEAHEK 1. 25 pg/mL,
HNEHNBETS pe/mL, FENE N A 50 pg/ml,
PR 1,25 pg/mL, MIHERZ 0. 25 weg/mL, AjZ4
PIBRTFE 12.5 pe/mL, ZKHBEAT 259 2.5 pg/ml,
WEFIR 10 pg/mL, JLAEZE 0. 13 pg/mL, 5-3%H
FEMRERE 2.5 pg/mL) | RBTEME (6.25, 3.13,
3.13, 0.78, 3.13, 0.02, 0.16, 0.08, 0.08,
0.31, 6.25, 0.08, 0.02, 1.56, 0.16, 1.25,
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®2 BEMASLMEXR

Tab.2 Linear relationships of various active components

PR 2H A ] = 77 r M/ (pgemL ") FEEBR/ (ng-mL™")
SERE Y=0.009 5X+0. 135 7 0.997 8 0. 039 ~ 100. 000 6.10
WA Y=0.043 9X+0.417 7 0.990 5 0. 195~50. 000 1.53
FRILLTAEAE A Y=0.086 4X+0. 341 1 0.996 6 0. 244 ~50. 000 3.05
P 2R e Y=0.002 6X+0. 929 2 0.997 8 0. 390~ 12. 500 1.53
HLAS P g Y=0.057 1X+0. 866 2 0.994 2 1. 562~50. 000 4.88
gt Y=0.016 4X+0.135 7 0.997 8 0.010~2. 500 9.77
BN Y=0.001 7X+0. 020 2 0.999 9 0. 009 ~5. 000 0.31
1145 Y=0. 127 6X+0. 103 9 0.999 9 0. 001~0. 500 0.98
AN R Y=0.022 9X-0.001 8 0.991 7 0. 097 ~25. 000 3.05
AR EEAT 2451 Y=0. 048 9X+0. 007 9 0.999 8 0. 009~ 5. 000 2.44
PN g 1 Y=0.031 7X+0. 040 7 0.998 7 0. 020~ 10. 000 19.53
HNE IR A Y=0.028 6X+0.781 9 0.993 9 0. 700~ 100. 000 12.21
THEERTR Y=0.001 6X+0.155 4 0.994 4 0. 009 ~2. 500 1.22
555 R A Y=0.001 1X+0.266 1 0.992 8 0.039~5. 000 1.22
X TR Y=0.008 4X+0.414 0 0.997 7 0. 009~2. 500 0.61
WEFIR Y=0.001 8X-0.270 7 0.999 1 0. 039~20. 000 9.77
WM R Y=0.005 3X-0.021 9 0.998 5 0.001~0. 500 0.49
ILZEE Y=0.055 0X+0. 002 4 0.994 0 0.039~0. 250 0.98

0.06, 0.16 pwg/mL) X &S AS 900 wl, JIA
100 pL ARSI, 85T, 76 “2.47 TS T iR
WZE 6 W, MAGATH | Wi i BRREAAOR
A, BUERER | BEASNER . FERE. BEERETT . LA
By ATENERH . RWBEAT S H . IS AR 1
WIS NEE A, THERRER, 572 MR | X5
M2, WETFIR, MWIHERR , JLA R IETH A RSD 43 %
S 14.02% . 5.21% .5.23% . 2.55% .4.36% . 11.53% .
3.54% . 4.77% , 12.67% . 6.47% . 5.56% . 4. 66% .
7.01% 4. 73% .6.40% .4.89% .6.24% . 14.34% , 3
AN AHG 2 R

2.6.3 BEEMHRE W 2.1 WFHHLMER 6
By, 4y 900 plL, fin A 100 wL P45 %, 7¢
“2.47 TSR HEREDE, AT WA
. B ER A, PIELR, SEANES, R
B AW, ATANERE . R BATZ
LN NER L, WS NEE AL T HERER, 5-
PR MR M ER ., WE TR, WiMERR . LA
Z U T AL RSD 4 Wil R 12.30% . 8.47% . 7.83% .
7.29% . 3.53% . 11.04% ., 8.08% . 8.33% . 14.69% .
7.50% . 5.99% . 5.79% . 9.04% . 7.47% . 12.58% .
11.08% . 9.39% . 11.93% , £WiZFEEE MR
2.6.4 FREMERE B 2.1 TR AHK S IE R
EE, T0. 4,8, 12, 24 h7F “2.4” WEMT
HEREIAE , WIFRATZ T Wi B EAR
A, BUERER | BEASNER . FERE. BEEHET . LA
By ATENERH . RWBEAT S H . IS R 1
1072

FNENER A, THOREE, SR H R . X &
MR, BRI, MMERR, JLAS R A RSD 43
h11.25% | 13.26% . 9.59% . 7. 08% . 5.42% . 13.03% .
12.49% . 9.58% . 12.15% . 7.61% . 6.62% . 7.00% .
9.53% . 14.43% . 13.44% . 11.97% . 12.61% . 13.8%%,
TS 24 h FAEE RLAT

2.6.5 JMFEEICRIAE: WA TR 0.1 g, AL
2,27 TR X RS UR (AT T 25. 00 pg/mL,
TTH 12.50 pg/mL, BILLA LT AR A 6.25
pe/mL, BT B B2 6.25 peg/mL. 357 P HE 12.50
pg/mL. I ZSH 0.06 pg/mL., & & W 0.63
pe/mL, ¥ B 0.63 pg/mL. T 3 % B 0.63
pg/mL., FENENBE L 1.25 wg/mL, ¥ N A
25.00 pg/mL, Xf 7 T 0.63 pg/mL, MMk iR
0.06 pg/mL. ATZGHEETF 6.25 pg/mL., # H AT
2517 0. 63 pg/mL, WETFM 2.50 pg/mL, JLER
0.06 pwg/mL, 5-F H JEMEEE 1.25 pg/mL), %
“217 TR 7AW, R <2.47 Tk
PEFHEREDE , TR MR, 455, AT A
{24, BRELAAEER A, WBLIR, BEANE, ¥
B BN . LM ATZNNER T . R BN
2t FENE MR L FENE AR AL T EORBR
S-FR MRS . X GR , WE TR, WiHER . L
AFE OV YA 1 =R 43 0 Sk 87.85% , 101.27% |
110.19% . 116.76% . 98.19% . 88.24% . 112.12% .
109.64% . 84.97% . 98.12% . 108.39% . 91.07% .
108.06% . 90.81% . 105.55% . 110.79% . 100.65% .
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108.59% , RSD 43Jl 4 3.44% , 3.12% . 3.13% . 3.19% .
2.34% . 4.38% . 3.05% . 3.31% . 4.43% . 3.16% .
2.25% . 2.22% . 3.47% . 3.52% . 1.17% . 2.19% .
3.86% . 2.20%
2.7 mHyERBLEBEIESHT W3 MK TR,
Fie “2.17 WUR kil S At W, B 900 pL,
A 100 wL AR, #F “2.57 B4 N3k
e, ARG O0ARXT T i, SR s A 3 AR 4
TERE IR ZEEREIN (-1.0x107° ~1.0x107°) 4
MIrTREMIC R, FRH RS 7 B 5T IR
dh . SCHREEXT, 255, SRS b 102 sy, s
KIS 14 Bb | BEEAZE 23 Bl A HLERZE 17 Fb A
27 P RIS A, HMZE 13 A, WK1,
%3,
100 4
%é
mé
70

= 60
O
=

10 12 14 16 18 20 22 24 26
t/min

A EBTHER

AR BREE /%

0\\II|III|I1\\111|III|II!]!!!]!!I|III|III|III|III|III|
6 10 12 14 16 18 20 22 24 26
t/min
B. B THE
E1 #SamymizassEFRE
Fig. 1 Total ion current chromatograms of

Taohong Siwu Decoction

AR A EE ISR r, ARYE AR
Bt oy o AT BORBE (RPRER A ) RIOR B R K
PR 2T Al e R A g & 5 £ R H,0,
CO, BEFAMEL, Co, &, )5 &M 2k A

A, FUMFRRERm S s, ka4 37
ST B T IE m/z 189.091 0 [M+H]", 7 7=
C,H,0,, PHEEREF m/z 171.080 9 [ M+H-
H,0]%. 161.096 6 [ M+H-CO ", 143.086 0 [ M+
H-CO-H,0]", Z5A& 3¢k [16] e b T ik
ARBK

AHURIE ST ZAAET AR Y, FE
W L £ €O, CO,. -COOH, H,0 %! ]
m, a4 5y T8 16 m/z 193.050 0 [M-H] ",
4 FCH,0,, FEAEWER BT m/z 178.026 2
[M-H-CH, ]~ 149.060 2 [ M-H-CO, ], 134.036 8
[ M-H-CH,;-CO, | =, 55XJ e LU if 2 Sk FT BRI

WIS N F AR TL04E, KREIBETA
WASLEAE, FEBUERRAE ek o0, 1535
WitF T, %% H,0, CO 8K 4 RDA "™,
B, (kAW 3 RRAOEHRORA) W TET
¢ m/z 611.158 8 [M-H]~, 4 ¥ C,H,,0,,
A8 m/z 491,119 3 [ M-H-C,H,0, ] 17T A ¥F
3MEIMERAE 1, 2 38 Y BR I E 25 4 3
e, 4k SE K 15 m/z 473.108 4 [ M-H-C,H,O0,-
H,0] 5 403. 102 8 [ M-H-Glu-H,0-CO ™, 53k
[19] BN EEYIA

B 28 A0 R A 1 DA 25 S W S 5 L
fian, tEY 7 (CESART) W TE T m/,
623.193 7 [M-H]™, 4 F3X CxH, 05, B ET
m/z 315.107 2 [ M-H-Caffeoyl-Rha |~ J& 14> T 5 T
MU 25 ob ol 6 | RRZR B AR R AR, 5 S0k
(217 BB R FWA
2.8 aEmME WIHHTRH, # “2.17 W
D5 & AER A, L 900 wl, fiNA 100 pL
PR, 76 “2.47 BT #EAENE, RS
i, AR 2, F4, AR, AFRHCRET
s mEtd s SRR EES, RPHE T 28R
s AT SRR, KU RS A
B A, HAWEMEA S RENT 1%,
3 itieE&R

A SLEG 4 91 2 52 T BT U W v R T R R K
25% . 50% . 75% . 100% ZEEH R, KB
50% LEERAR ., SRJE, [EE SR 50 kHz, 439
LT AE M I A 300, 400, 500 W OFHEHL 10,
15, 20 min FYRCER, & 300 W, 20 min Hflt, FF
g T HEE . O, 0.1% W R, 0.01% H1 2
LW B RCR, ZBLHEE-0. 01% H R,
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Al Bl A2 B2 A3 B3 A4 B4 AS BS
36912 36912 36912 36912 36912 36912 360912 36 912 36912 36912
f/min f/min /min f/min t/min f/min t/min f/min #/min /min
|
A6 B6 A7 B7 A8 B8 | A9 B9 Al0 BI10
36912 360912 36912 360912 360912 360912 360912 36912 36912 360912
/min t/min #/min f/min #/min t/min #/min t/min t/min /min
All BIl1 Al2 B12 Al3 B13 Al4 Bl4
|
36912 36912 36912 36 912 36 912 36 912 36912 36912
/min f/min f/min t/min f/min t/min f/min t/min
Al5S BIS Al6 BI6 Al7 B17 Al8 BI8
K
36912 36 912 360912 36 912 36912 36912 36912 36912
#/min #/min t/min #/min t/min t/min f/min t/min

TE: Axdigl, B oAb,

LOATENH 20 S 3 REAEEERA 4 WIHER 5. EANE o fEE 7. BEHE 8. EM 9. ATNERH
10. ZRHBEATZATE 1L FENCSNER D 12, FEIPSNER A 130 THERER 14, SR WU 15, WEER 16 W] 17. ik
M 18 JLAE
1. paeoniflorin 2. amygdalin 3. hydroxysafflower yellow A 4. ferulic acid 5. ligustilide 6. catalpol 7. verbascoside 8. kaempferol
9. albiflorin  10. benzoylpaeoniflorin 11. senkyunolide I 12. senkyunolide A 13. butylphthalide 14. 5-hydroxymethylfurfural 15. coumaric
acid 16. gallic acid 17. caffeic acid 18. catechins

B2 A7 MRM &iEE

Fig.2 MRM chromatograms of various active components

4 BEHASSENELER ARSI AEBRELL DU h A 5 102 Fh sy,
Tab.4  Results for content determination of various Ho A 259 | BREaEOE AL ILZEE RN H /)
active components BRRSE . BUde . BULBCR® | WA, PTBLL A
AL it/ % BUEEIL . HOW . BMIMATEED HANE. B
itk 1 itk 2 itk 3 N [24] e . .
SR 5.403 5.205 4.675 B n] fifRs . BH > EEAEE . S SRR
WA 1.512 1.353 1.679 2 g e Sk LA T ) S = A e [25] s 2} b
BMALGE A 0.235 0.236 0,283 ATHLA . UM YRS . R e AT N R
oo 0.117 0.102 0. 101 T, HEEEAT 25T AU | 0 AR
2PN 0.947 0.618 0.574 N o e . .
%ﬁ@: ' 0.029 0. 041 0. 044 WIS HNEE T, FEEAER AL, T HEEIRBRAT 0%
TELEE o2 0w 00 Pk BT M TR, WA TR,
eIl ts 0. 809 0.535 0. 870 MEfR . LR R hiE ., Pk, mamp ™ &
R H AT 251 0. 046 0.034 0.036 . . . "
‘#J”%V‘]WEI 0.028 0.032 0.032 %%fﬁ?‘jiiﬁzﬁﬁ, %é@]ﬁ*%iﬁ 18 ﬁﬁkﬁj\’ﬁgj‘j{ﬁ
PRI IR A 2. 183 1407 1.317 W TS ENE, RIATAT ., w1,
TR 0. 008 0. 003 0. 003 i . .
EEATE S 0. 054 0. 044 0.031 JIUE R A Bemr, INAB sk, 7o, AR
X 7 LR 0. 004 0. 004 0. 004 S A LT P b e
R 0.004 0.004 0.005 L BGE BRI A B O Aok P miZ s & i
JLEE 0. 003 0. 002 0. 001

ZE BRTIR, ANSZE Fr #d 57 /) HPLC-MS/MS 1
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