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WE. B &3 LC-MS/MS LR R IO I AS B Re, AS R Rgl . HEIWRIR, HEIF, 6-£W, 8-
LWy, 10-Z=W, RER A, EHAREEZEER . KBRS R, 8 MR 5 3k R, R R Sk R S &t
FHiE  SHrR A Agilent Poroshell 120 EC-C, (4341 (4.6 mmx100 mm, 2.7 pm); WEIAHK (& 0.1% HR) -2,
BAEEVEMG ; AR 450 pl/min; AR 40 °C; MBS E TR, EREFEN,; SRV, &R 12 FlsisE
HHEHENEEXRRY (r=0.994 4), SFHIEEEDTR 96.91% ~101.34% , RSD 2.23% ~4.63% , £ &7k
i, RE, oI5, 0] IR PR AL B
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Simultaneous content determination of twelve constituents in Wenyang Jiuxin
Pills by LC-MS/MS

ZHAO Quan, HUA Feng, ZHANG Wei-dong, LIU Chan-ming, ZHU Yue-qin, @ ZHANG Jing,

WANG Fang, CHEN Wei, LUO Li-ho"
( Changzhou Affiliated Hospital of Nanjing University of Chinese Medicine, Changzhou 213003, China)

ABSTRACT; AIM To establish an LC-MS/MS method for the simultaneous content determination of ginsenoside
Re, ginsenoside Rgl, glycyrrhetinic acid, liquiritin, 6-gingerol, 8-gingerol, 10-gingerol, poricoic acid A,
demethoxycurcumin, benzoylaconine, benzoylmesaconine and benzoylhypacoitine in Wenyang Jiuxin Pills.
METHODS The analysis was performed on a 40 °C thermostatic Agilent poroshell 120 EC-C g column (4. 6 mmXx
100 mm, 2.7 wm), with the mobile phase comprising of water ( containing 0. 1% formic acid) -acetonitrile
flowing at 450 wL/min in a gradient elution manner, and electron spray ionization source was adopted in positive
and negative ion scanning with multiple reaction monitoring mode. RESULTS Twelve constituents showed good
linear relationships within their own ranges (r=0.994 4) , whose average recoveries were 96. 91% —101. 34% with
the RSDs of 2.23% —4. 63% . CONCLUSION This simple, sensitive and reliable method can be used for the
quality control of Wenyang Jiuxin Pills.
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JIHCHFEAR, Ao EERA, P E R
B B2 Beks B i TR ALF] ., AT HARIE , SRR
Hf BRSSO AP A S B
Rl A o A0 4 2 3l 24 ] 389 500 LU 47 77,
PrakEk sk, BSOS s Y

TR B AR BT P ey depebham | RA
JERERS, O EMHT P PR e e
BAHr Y ARSI E ST HPLC-MS/MS 32 [R] i}
DE R PR AL A S BT Re. AS A Rel
HERER, HHEAT . 6-£m, 8-%M, 10-£M, K
LR A, EWAHEREZER | KRB LR, R
P 2 S Jm . 2R R Sk R i, DA R
IR E— 20 o A i B AR A A
1 7

CalQuant-S 71 = 5 PUZAT- W AH (0135 53 10C ot 33k A
MRZE (UM IE TSR A RAR);
XSR105DU BYHL F43H1 R (1742 —) . ME204
BEFOI R (HaZz—) (GEHRe -+ A
28Tl 3 Fresco 21 BUE#R R E DL (2 EFEER
AT 5 107003 ) Milli-Q Zlsk AL (2 [ %5 3 i
/vdl) ;5 KH-500E BUH S G vEas (R IR B
IERABRATFD) .

A2 AT Re (4t 5 MUST-24022802, #ii fiF
99.99% ) . AZHAF Rgl (#it5 MUST-24022802, 4l
J£99.63% ), HH KR (k5 MUST-24031527, 4ii
JE99.10% ) . HHH (b5 MUST-24031518, 4li &
99.61% ). 6-% My (it %5 MUST-24120419, 4fi i
99.77% ) . 8- My (4t 5 MUST-25030101, 4l J&
98.30% ). 10-2% [y (4t 5 MUST-25060112, 4fi Jif
98.18% ). K%M A (L5 MUST-25042304, 41 ¥
99.17% ) . FHAHEEZHE (Hit5 MUST-24071003,
GEE 99. 69% ) X RN T RLER 2 MR E YR A
PR\l 2% R 55 3k Jms (it 5 24022001, 4l
99.15% ) . A BEH 23k R mg (fit5 23110314, 46
JE99.11%) . % H BRI Sk (L5 24101103,
4l 99.70% ) Xif BRI AL R b g R AE AR
5T B, M SF (At 5 100041-202015, 4§
99.0% ). % i M (#t 5 100336-201704, 4fi J¥
100. 0% ) ¥4 r =6 5 24 R e RS B 3k PH R
SO U R R R 2 M B TR s o 4 R 1 52 4k
P RN T R R 2R 7 A PR w4 BRI T 248
THIR, B (fiksl) , O (k) BT
EBREAF; FIR (@ikal) W1 E %R
WA BRA A Ak b4l %
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2 HESHER
2.1 BERBERHE BURE 148 (6 9/4%), HF
W, FEEAREGE R, BT 50 mL 50% SRR
Mg, M HEEL 30 min, 50% 2 Kb 2 IRk Y 5
i, 0.22 pm MALIERGEE, 12 000 r/min B0 10
min, Eﬂi(ﬁ{&, HIFE
2.2 MR G KR RIS X I
50% ZNEWR, HIB B E 1,56 mg/mL AS BT
Re, 1.52 mg/mL AZ 24 Rgl, 1.89 mg/mL ¥
KR, 1.03 mg/mL H B | 1.21 mg/mL 6-Z
2.71 mg/mL 8-ZEMW} . 1.98 mg/mlL 10-Z M/, 1.15
mg/mL RS HR A, 1.86 mg/mL 25 A R E T XK |
1.90 mg/mL < HIBE 55 3K A8, 1. 96 mg/mL 4% H Bk
Sk . 2. 13 mg/mL 28 FF YR Sk R0 A9 6t
B, WHGER, MR 100 ng/mL, HIFE (45
Oy R E 43 ) A 828.0, 204. 8. 256.0, 2 048.0,
256.0, 256.0. 128.0, 1 024.0, 220.0, 288.0.
576.0. 288.0 ng/mL) .
2.3 MMARERAE HRBEITRTZ, ]
RS | BHE SRR BRARES | BRER BRE
FRMIBAMERES:, 2 <217 TR rkhils, B,
2.4 AARERBE R ERREBUR 0T R et
MG, 50% SN, B ) &P 1,34,
1.07 mg/mL BY¥ W, BAS, {0 FH A7 53 00 4 B 2
2.5, 50 pg/mL, FEIERAE 10 WL 2 K
sl VRO IR A TR (P TR R R 3
25, 500 ng/mlL.)
2.5 &#&M  Agilent Poroshell 120EC-C , 84
(4.6 mmx100 mm, 2.7 pm); FHFHK (% 0.1%
HR) (A) -CNF (B), BBEZUEME, P 1;
AR 450 wl/min; HEE 40 °C; PEFERE 3 ul,
®1 BERBER

Tab.1 Gradient elution programs

At 1] /min A K 0.1% HR) /% B ZNE/%
0 70 30
1.0 10 90
2.0 10 90
3.0 70 30
7.0 70 30

2.6 FUikAAF HBIZE R (ESD); ERET
i, ZRN WM (MRM) #0070 Bl
HE (IS) 4 500V; & F IR EE 500 C, Wi% <
(GS1, N,) H7J150 psi (1 psi=6.895 kPa); HfiBh
IR (GS2, N,) JEJ7 50 psi, A< (CUR)
J£77 20 psi, HABSELZE 2,
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Tab.2 Mass spectrometry parameters for various constituents

B B F m/z FET m/z EHEHE/mV RFERE L/ mV LR B BsF ]/ min
ANZ BT Re 969. 6 M+Na]* 789. 6] M+Na-C4H,, 04" 65 62 2.67
AS B Rel 823.6[ M+Na]* 643.3[ M+Na-C4H,,04 ] 67 56 2.67
HHRER 469. 4[ M-H]"~ 409. 5[ M-H-C,H,0, ]~ -28 ~65 3.78
HE 417.2[M-H]~ 255.0[ M-H-C4H,,05 ]~ -66 -23 2.67
6-Z: M 293.1[M-H]"~ 193. 1[ M-H-C4H,,0]~ -30 -16 3.56
8-Z M 321.1[M-H]" 127. 2[ M-H-C¢H,;0-C,H,0] "~ -25 -21 4.02
10-Z 1 349.2[M-H]" 155. 1[ M-H-C¢H,;0-C,H,0] "~ -40 -23 3.26
IRETR A 497.4[M-H] "~ 423.3[ M-H-C,H,0, ]~ -37 —47 4.23
LHERZEER 337.1[M-H]"~ 217.0[ M-H-C,H,0, ]~ -19 -20 4.58
2% I % K T 604.3[ M+H]* 554.2[ M+H-H,0-CH;0H ] * 16 65 2.72
AR YRR 2 K S 590.3[ M+H]* 540. 2[ M+H-CH,OH-H,0]* 19 69 2.68
AR R 3k T 574.2[ M+H]* 542. 1[ M+H-CH,OH " 14 57 2.74
AL (NAR) 609. 3[ M+H]* 195. 0 M-H-C g HpsN, 0, 1" 110 46 2.82
A (AR ) 246.0[ M-H]~ 125. 8 M-H-C4H,,0,S]~ -25 -15 2.82

2.7 FEFER FE e, S50 1~2, mﬂiﬂ 2 A3 X

2.7.1 RGEMEEE FEWHOS A i oo, RUNZONARGE TR R A,

B WAMAROE S, 7 “2.57 “2.67 W&t
1 2 3 4 5 6 7 8 9 10 11 12

253035253035 354.0253035303540354045 3035 3540454045502.5303.525303525 3035

t/min t/min
A XTF’B;%
8 10 11 12
bl
253035253035 3540 253035303540 3540 3540454045 253035253.035253.035
t/min t/min
B. i

1. AZB1H Re 2. ASBITRgl 3. HERER 4. HEF 5.6-%W 6.8-%H 7.10-Z%M 8. KEMRA 9. LHAKRE
LEE 10 KBS 11 PSR 12, 5T B Sk S

1. ginsenoside Re 2. ginsenoside Rgl 3. glycyrrhetinic acid 4. liquiritin 5. 6-gingerol 6. 8-gingerol 7. 10-gingerol

8. poricoic acid A 9. demethoxycurcumin 10. benzoylaconine 11. benzoylmesaconine 12. benzoylhypacoitine

1 BHSMRERETFREIEE (MRMm, didam)

Fig. 1 Extraction ion current chromatograms of various constituents ( reference substances and test samples)

2.7.2 LRMEXREBE KEWH “2.27 BFX i, 50% JEMRE, fE “2.57 “2.6” T
PRGOS 5, 50% CNEMREAL 6 N FTEW A, A HFFEIE 6 Ik, M ASH 1 Re. AS 21 Rel |
“ZT‘QG’\ﬁﬁ?ﬁ#MEOUﬁﬁ&ﬁ HERER, BHEA . -8, 8-2M, 10-£MH, K
W B ARRR (X), MRS WARIEE R E S B A, B EIEEER | KPR, R
YPaebr (Y) #ATEIE, JFHAEER ¥, SR BTSRRI 5 Sk e 04 1 AR RSD 43
KT AR B aEme g N bR, S5R K3, b 3.66% ., 2.43% ., 2.78% ., 1.43% . 2.68% .
AR AT TEAS A N R RAF 2.71% . 3.31% . 1.89% . 3.67% . 1.97% . 1.72% .
2.7.3 KSR B “2.27 WURXTHESEIR 1.10%, R\IEHE®E R,
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) 2 3 9 10 11 12
253035 25303035402530353035403540 3035 4045 404550 3020253035253035
t/min t/min

A BRAZ AR

7 3 9 10 1 12
1 2 3 4 v | 6
Aol i l l l ,,,,,,,,,,,,,,,,,,,,,,,
253.03525303.53.0351.0 3.0353.0354.03.54.0 30 353540 454045 25303525 3035253035
t/min t/min

B. R H B B HEAE b

7( SL JJLLL

253035253035 35402530353035403540 303540354.0454.045 253.035253035 3035
t/min t/min

C. BRI IR

1 2 3 10 11 12
ﬁ3m5m3m5w4mwom35m3 4.0 5 4.04.55.02.53.0 3.52.53.0 3.52.53.0 3.5
f/min t/min

D. SRERZE A PERE i

AL 1J¢mmm

3035 3035 3540 3.035303540354.045 3.0 353540 4540455025 303525 3.0352530
f/min f/min

E. BRI B PR

I L L

14

253035 3035 3540 303530354.0354.0 035354045 4550253035 3035 3035 25 30 352530 35
f/min t/min t/min
F. BRESIEAR B HEAE G. Wiz

1. AZE1Re 2. AZRBI Rgl 3. HERMR 4. HEH 5.6-%W 6.8-FMW 7.10-FM 8. KEMA 9. AFHAREER
10 PSSR 11 RIS m 12. R SR 13, e (ABR) 140 Rl (NER)
1. ginsenoside Re 2. ginsenoside Rgl 3. glycyrrhetinic acid 4. liquiritin 5. 6-gingerol 6. 8-gingerol 7. 10-gingerol 8. poricoic acid A
9. demethoxycurcumin  10. benzoylaconine 11. benzoylmesaconine 12. benzoylhypacoitine 13. tinidazole (internal standard)
14. reserpine (internal standard)

B2 ZBSRNBFREIEER (FHiEEm)

Fig. 2 Extraction ion current chromatograms of various constituents (negative samples)
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Tab.3 Linear relationships of various constituents

)% E Yy r ZMEVE R/ (ng-mL™")
NS BT Re Y=0. 000 373X-0.014 9 0.999 9 25.875~828.0
AZ BT Rel Y=0. 000 509X-0. 002 7 0.995 6 6.4~204.8
H Rk iR Y=0. 003 6X-0. 005 87 0.999 2 8.0~256.0
HHRA Y=0.531 2X+0. 265 0.998 6 64.0~2 048.0
6-Z 8 Y=0.004 15X-0.044 9 0.994 4 8.0~256.0
8-F M Y=0. 006 83X-0.050 9 0.999 3 8.0~256.0
10-Z 1 Y=0.001 27X-0.003 16 0.998 9 4.0~128.0
RETR A Y=0. 136 4X-0. 050 4 0.999 9 32.0~1024.0
EPEFEL R Y=0. 142X-1.57 0.999 2 6.875~220.0
A % K T Y=0.002 12X+0.015 4 0.999 1 9.0~288.0
4% P Bt % Sk SRR Y=0.001 156X+0. 007 32 0.999 1 18.0~576.0
R H IR VR 2 K S Y=0. 006 38X+0. 1 0.999 1 9.0~288.0

2.7.4 FREMERE B <2017 TR R SR
Wi, T0, 4,8, 12, 18, 24 h7E “2.57 “2.67
WA NHERED A , A AS B Re. AS AT
Rgl, HHRWRIR, HHEH, 6-£MH, 8-ZM, 10-%
My, IR A, KW EEZEER, KHBELS LR
B, 2R PR Sk S AR PR R 1 Sk D et T AR
RSD 23 5 A7 3.30% . 1.30% . 2.21% . 2. 65% . 3.40% .
3.05% . 3.67% . 1.85% . 3.67% . 3.04% . 1.07% .
3.13% , FUVEWAE 24 h WEEME R I

2.7.5 BEEMERE B 2.1 WFHHLMETR 6
By, #£ “2.57 “2.67 WiZ&MF TR, WA
ZRAF Re, AS R Rgl . HHEIKER, HEH . 6-
Ly, 8-FW, 10-£8B, REMR A, KHAEEEL
WR | ORI S e, R T Sk ek, R
Pk Uk 5 3k JRLAE B 5 RSD 435l o 2.60% | 4. 13% |
2.49% . 1.20% . 4.00% . 2.61% . 3.85% . 0.83% .
3.01% . 3.16% . 1.35% . 2.64% , #WZIrEEE
PR R AT

2.7.6  JIAERNCREES B S E AR A
M ATE R, HE 2. 17 TR 5 iEEAT A 6 it
A, IAGE S B, FE “2.57 “2.67 T
AT HERED E, TR ECR, SR, AS R
Re, AZ R Rgl, HHKmR, W, 6-Z£8,
8-y, 10-£W, IKEM A, EHFAEELER,
2 PR 5 S T e, R Sk S . R R
SKE T B AR EIc A (RSD) 43 5124 101, 34%
(2.57% ) . 101.25% (4.63% ) .99.10% (2.94% ) .
100. 50% ( 2.97% ) . 100.46% ( 3.20% ) . 100. 14%
(2.40% ) . 97.53% (3.57% ) . 100.40% (2.23% ) .
97.10% ( 2.59% ). 96.91% ( 4.03% ). 98.93%
(3.19% ) .98.92% (3.00% ) .

2.8 H&mAEalE B4 RS, i o“2.17 T
TOnER S RIER, TR (2,57 “2.67 WK
THEEE, TSR, FEORIE 4,
x4 EBEHNEENELER (pg/g, n=3)
Tab. 4 Results for content determination of various
constituents (pg/g, n=3)

o 1 2 = 3 4
NS BT Re 10. 88 10. 66 11.02 10.78
AS BT Rgl 1.58 1. 80 1.81 1.76
HHRRR 2.15 2.21 2.17 2.00
A 76. 16 75.76 74.91 73.35
6-Z% 2.53 2.79 2.74 2.52
8- 1.12 1.12 1.09 1.12
10-2 1 0.46 0.47 0. 44 0.45
B A 42.99 44.59 42.63 41.28
P HEEERR 1.04 1.17 1.20 1.23
P IR T 1.47 1.61 1.46 1.42
RHBEH SRR 15,58 16. 19 15.94 15.42
RHBER LA, 1.89 1.81 1.82 1.93

3 itig

eSS R, RS e g T H
iR . R A A SAR AR, R BT AR T
TR X 22 B S 43 B o 1 5 R R W TR A T IR
T R, HETHRIKTE (0.05% ., 0.1% |
0.15% . 0.2% ) X4 por (S s2m, & 3L
0. 1% I ER PR BE T WG S A, i 7 P35 e 9
FEFG A AL & B 6-22
8-ZEM . 10-2 W 7E 1IE B TN T B A AR 1Y
IR, ke o PR TR, G4k, D
FH B8 50% FF A 375 510 N2 5 1 245 F 7 1% 3k D e
R R 1 Sk R P IR 1 Sk A Y, i
P 50% LNE1ERER,
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HERRRE | FRUE e, EREMATGEOR, AN A 8 RIS ERELT]. URZY, 2005, 47(5): 1600-1603.
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