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(FE] a6 S HREFERE R 4 a5 0S8l A %% (HPLC-MS)Y M E ik, F e ik,
Agilent Eclipse plus Cis 15 AE (250 mm X 4. 6 mm,5 pm) ; Z M (A)-0. 1% HRR K (B) A it 20 , B8 BE B BEAR )Y 4 0 min(A = B=
15 : 85); 30 min (A : B=40 : 60) Bl 4 . RJH LM% B U (ESD , B TR B, e Bk B Tl (SIMD R, &% &
I CH A R R AN AR R E R R 514 5. 73.6.37.6. 50 A1 6. 46 ng/ml, &R 43K 0. 46,0, 32.,0. 33 F 0. 32
ng/ml; 7 AH B (9 2 M3 Bl .- >>0. 999 03RRI 5 AR G TET AR Z LE i B WS %5 B #0238/ T 2%, 3 Il =
98% ~102%, %  FTESL A HPLC-MS Jr ik nf [F] I s Bk 18 - 75 15 2 v 0 RS 4 H w9 ok 6 7 MR M s AR T 10 35 /2
P | i, S R .

[REER]  HRIET IR e 0 8 1 Rk F R i T E ; HPLC-MS

[(hFEISES] R927.2 [XERERD] A [XEHS] 0258-879X(2011)05-0524-04

HPLC-MS in simultaneous determination of 4 compounds in Fuzhengpingxiao capsule. gentiopicroside,

liquiritin, rosmarinic acid and harpagoside
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[Abstract] Objective To establish a HPLC-MS method to simultaneously determine the contents of gentiopicroside,
liquiritin, rosmarinic acid and harpagoside in Fuzhengpingzxiao capsule. Methods The chromatographic separation was
performed on a Agilent Eclipse plus Cis column (250 mm X 4, 6 mm, 5 um) with a mobile phase of acetonitrile (A)-0. 1%
methanoic acid(B) (0-30 min, 15% A-40% A), eluted at a flow rate of 1. 0 ml/min and with a split ratio of 3 : 1. Negative
ionization and selected ion monitoring(SIM) mode on Mass were selected. Results The limit of quantitation(LOQ) values of
gentiopicroside, liquiritin, rosmarinic acid and harpagoside were 5. 73, 6. 37, 6.50, and 6. 46 ng/ml, and the limit of detection
(LOD) values were 0. 46, 0. 32, 0. 33 and 0. 32 ng/ml, respectively. Good linearity (#>>0. 999 0) was obtained over the
investigated concentration ranges. Reproducibility was evaluated by intra- and inter-day assays, and RSD values were below
2%. The average recoveries of the 4 compounds were within the range of 98%-102%. Conclusion We have established a rapid
and efficient HPLC-MS method for determination of 4 constituents in Fuzheng pingxiao capsule: gentiopicroside, liquiritin,
rosmarinic acid and harpagoside.
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8 Ty 2, LAk R I PR BF 2 T B L B 4E 4K R BG4
P R E ST i A TR B 0 FH 2 4R I PR R
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2. BRI B Bk o e v ) R R R AT
BRI AR AR AT EE L T AR € -
i 1% (HPLC-MS) Bk FH 7 5] Bh X 4k 15 57 9 e 48 b i)
T AR H R ok 3 R R AR AT O
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S S BRI i R A R RO g kT L
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MS (4 6 45 B 1 Wa I ( SIMVD 465 =X, [] i 3 72 e 4 b
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1 UERKH

1.1 M HE#&EE& Agilent 1100 HPLC/MSD &30
AR EAS, DA AT R 3% A% 0 2% , ChemStation i T
TEu; 40 1 K F (Mettler AE240), # 75 75 ¥ #L
[SB3200-T, Hefss s (L) ARRAF ],

1.2 F3XA  HEMNE N 6L (Fisher 24
A, B R {6 3% 4l (Sigma 2 A, K R alifek, B
JIEE B R R R L IR X R I B
e 24 0 A A ARG R BT, d R R T 98 %, HRIE
S O AL S 4 Bk 20091201, 20100401,
20100801) FH 55 — 74 & K 2% 7 J7 I I AP B} = e il 51
FiR,

2 FIEMER

2.1 &#EMH AN Agilent Eclipse plus Cyg
H: (250 mm X4, 6 mm,5 pm), WEHIH A R NE.B
0. 1% R K ; 86 BEVE AR Y (0 min, A : B=15 :
855 30 min, A : B=40:60), i 1.0 ml/min, {
JEAr R 3 1, KRR 25°C s A& 5 pul,

2.2 FEAM REBIZ B (ESD g AL
K e BB 35 3 [M 4 HCOO] ™, m/= 401. 1; H 5 FF
[M-H™ om/z 417, 1; 3R EF B[ M-H] ™ .m/2 359. 1;
W AR [ M+HCOO] ,m/z 539. 2; N I AZS BT
Rf [M-H] .m/2 799. 5, TSN WHEHK 8.0 L/
min, A5 )E SN 35 psi(1 psi=6 894. 8 Pa), T-4'<,
MEE A 350°C , 24 f R 43 0l o 70 VOl IH ) |
130 VCHEH A S BAF RD 120 VEZEFR) 100
Vs B, BAEREN 3.5 kV,

2.3 BmRAHE &

2.3.1 B R E R A A KRR O I X R
i 11,45 mg H B H XA 7. 96 mg . i 1% R X IR

i 8. 13 mg., M L X+ BB 8. 08 mg, BT 10 ml
I R I A O R 2 2 IR AT, 43
A E T 1. 145 0 mg/ml, H ¥ H 0. 796 0 mg/
ml, %% &R 0. 813 0 mg/ml, ¥ & # 0. 808 0
mg/ml (145 B8 S AT, R

2.3.2 WHRERHE KERBRASEE R XR
il 5.06 mg, BT 10 ml 25 f b, i B R O
BEEZIBE B2 H A S B AF Rf 0. 506 0 mg/ml i)
AR . F5

2.3.3 FESRERE AR AREBCH E T A
Y A BB T RS B A B 25 ml, BR
LKA 1 b A fN R R LR A i
U8, KSR 5 ml Z2URWRE 10 ml S
FERG B B Z0 P R A), 28 0. 22 pom (CFL UE B 08, B
T 4 CUKF AR L

2.3.4 ZTAMBHEBERSNE HLATEHEK
BRI H R AL R X S A Y 24 B 2GR HR AL
J T & 28 o6 RS L OF 4 2. 3. 3 T ARl
7525 PR IRRE SR TR

2.4 AR R & KSR WO IE T K R
X RS AS 1 ml 3% T R X BRI 0. 4 ml,
M AR AT IR SR 0.2 mlL BT 10 ml BEIHR
FR A R L L 2 R IR 114, 50 pg/ml H EAT
79.60 pg/ml A EFM 32, 52 pg/ml G A
16.16 pg/ml MTRE XMW, DA EEdE 1.2.5,
10.,20.,50 1 L B8] i B AN (] vk B 1 TR A 8 R L 75 5
ANRAFE B IA 0. 6 ml PIFRIE IR, % 2. 1 A2, 2
TN S 43T o AR IR V5 R 1 e 5 SR 8 A A (o) s
VA TET FRUE 55 PN 068 T R 22 LG SR AR R () iHE AT 2
PRI 25 R L 1,

R1 MEHKER

Tab 1 Results of standard curves

Linear range

Linear equation pn/ (g » ml- 1)

Compound

2.29-114. 50
1. 59-79. 60
0.65-32.52
0.32-16. 16

vy=0.043 8x+0.172 0 0.999 0
y=0.064 0x+0.023 4 0.999 2
Rosmarinic acid y=0.072 0x+0.025 7 0.999 4
vy=0.082 1x+0.014 4 0.999 5

Gentiopicroside

Liquiritin

Harpagoside

2.5 FEFER

2.5.1 MEHEELH DMK s 3 RIS
Xt FE S VA R S AR 3 R DL RGBSR 3 d A R,
e 2.1 WORN 2. 2 TR 20050 A, 647 H AT H (DR
HE(RSD) H 48 G550 (3 2) KUK B R AF,
2.5.2 BEMER 4y BB IE VI R R R — R
MV WRAE 0.3.6.9.,12.,18.,24 36,48 h N A 5§ it N5
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Tab 2 Precision results of 4 compounds

- Concentration RSD( %)
Compound , -
o/ (pg + ml™h) Intra-day Inter-day

Gentiopicroside 2.29 0. 60 1.83
11. 45 0. 84 1.67
114. 50 1. 30 0.53
Liquiritin 1.59 1.19 1.48
7.96 0.78 1. 46
79. 60 0.31 1. 44
Rosmarinic acid 0.65 0. 84 1. 85
3.25 1.43 1. 90
32.52 0.70 1. 68
Harpagoside 0.32 0.51 1.99
1.61 0.79 0. 83
16. 16 0. 46 1.55

RSD. Relative standard deviation

2.5.3 EEMEEL ARSI E T Ik 5%
FESL 6 0y 4 2. 3.3 TN J7 325 il £ FE S A G
ENBRIAE W B 201 A 2.2 TR S04 Al sE 4
Foft o0 Y 2 e, HLWE T AL L RSD WL 3, 45K,
B i T A PR3 R

R3 BEFLHERET4HRIHBESE EERERER
Tab 3 Stability and reproducibility of 4

compounds in Fuzhengpingxiao capsule

%)
Compound Stability RSD Reproducibility RSD
Gentiopicroside 1.23 1. 31
Liquiritin 1.77 1.68
Rosmarinic acid 1. 69 1.01
Harpagoside 1. 36 1.03

RSD: Relative standard deviation

2.5.4 TEERMALNR  BURA XIS ER . HT
R A R e B B R FE VSR L 4 2. 1 URN 2.2 BT
KMEVEAT M FEAE MR EE 10 £%5 (S/N=10) F1 3 fi%
(S/N=3) B iy ¥ B o 2 4 B (LOQs) F1 A il B
(LODs) . Jo I3 5 H 50 | 2k 3% 4 iR F0 s O f
B RE R BR 40 3R 5. 73.6.37.6. 50 Fl 6. 46 ng/ml, K
TR 43518 0. 46,0, 32.,0. 33 1 0. 32 ng/ml,

2.5.5 AR R SR R 8 FREUER IE T U R 2
250 3 0, A H AR L 3 R R EEAE B A 4 R
Xt R WO IR 35 4 45,90, 135 pl. H #2550,
75 pl, R EEFER 10,20,30 pl, B EK T 10,20, 30
pl 4% 2. 3.3 WUR S5 484 AN MR AT 55 5% 3
W IR TSR R, 255 (GR ORI, IR R AT,

R4 FEFEHRED4MHEIMEDKREERER
Tab 4 Recovery of 4 compounds in

Fuzhengpingxiao capsule

Compownd ozt Domge Reemey

Gentiopicroside 147.50 51.52 99.5340. 85
103.1 99.9140. 27

154. 6 101.1040. 32

Liquiritin 45.49 19. 90 101. 6240. 86
39. 80 100.7141. 34

59.70 100. 58+0. 43

Rosmarinic acid 16. 39 8.130 101. 7940. 65
16. 26 101.4440. 43

24. 39 101.45-40. 27

Harpagoside 2.56 8. 080 101.2641. 25
16. 16 101.3840.73

24,24 101.294+1.17

2.6 HamAFTalE B3 AR IE T IR A
45 K7 KEHARECN 29 . 4% 2. 3. 3 TR 5 kil &R
VWL MRS RN AR IS L4 2.1 ORI 2. 2 T kA
SR E AR S LA R LR 5 KT,

x5 FREMAFKELHERET4THRIBSE

Tab 5 Determination of 4 compounds in Fuzhengpingxiao capsule

(n=9,r%s5,10"%)

Batch Gentiopicroside Liquiritin Rosmarinic acid Harpagoside
20091201 176.8+0. 1 61.5140.04 25.5840.03 5.3440.012
20100401 182.2+0.1 60.8340. 06 26.4840.03 6.45+0.008
20100801 151.0£0.1 45.4040. 11 18.1740.02 5.66+0.001
3 W oB AbT5 e B CH R RO XS DU R 24 R B R A AL
15 TE

3.1 #emlxtFaddE EFERMEEE S RS
TR A AR R A I T %, B AT il e A

g3 Ho e R 3G A 25 i) 00 9 5 1000
SrH L X DUBR 2GR AEAL T A R NIRRT, T
JIEL . T ARSI K B R AR AR A B I LA R



55 5 1. HSCH 48, HPLC-MS 5 [8] I I 5 44 1E - 9 5 o g 997 7 | R o 2k 7 i oy LT 190 2

e 527 -

il

R B s XS B B BRAR R 5 TR R
e MAEZY L I, XX P AN B 2 AT A
s % AR e A O I O R A LA R X,

3.2 FEHftefit

3.2.1  |EG MR A AT IR R
U Ry i, 25 R WY A [T 4 IO S A,
WAy B, ST 70%.100 % H BE VA W
H70% . 100 %6 £ B WA £ UK L 45 58 100 %0
i 8 YR AR JCEE 78 0, T A 43 U i L L 100 %
FF /K % 1] 3 B2 B 30,60, 90 min, &5 R & B, 60
min M 90 min B 4 Fl L AR BCRIEAME , 255
FIEZMEZE N 100% B BN 60 min il
A MV L TR B PR PR IO

4
1
2 3 5
A
0 5 10 15 20 25 30
Time #/min
1
2
5
3
L L
B
0 5 10 15 20 25 30
Time ¢/min
C
0 5 10 15 20 25 30
Time ¢/min

B1 4 BRKETEHREER,
= a3 B# & HPLC-MS &L E
Fig 1 HPLC-MS chromatograms of 4 reference
substances(A), Fuzhengpingxiao capsule
sample(B) and blank control(C)
1. Gentiopicroside; 2: Liquiritin; 3: Rosmarinic acid; 4: Harpago-

side; 5: Ginsenoside Rf(Internal standard)

3.2.2 @AM ®‘E  FRATX Agilent Eclipse
plus Cis # (250 mm X 4. 6 mm, 5 pm) , Agilent
ZORBAX SB-Cg # (250 mm X 4. 6 mm,5 pm) Fl
Waters Atiantis Cis 8 (250 mmX4. 6 mm,5 ym)ﬁ‘
AT T HZ 5, KB Agilent Eclipse plus Cis 1 (250

mm X4, 6 mm,5 pm)ﬁ’%&ﬁ%ﬁaﬁ{io
3.2.3 B R AN XRAHTShAH F EE-K
MG KR AT T A, ZNE- KR R 5 B OR i
TR KR FR Ik SE T G- K R &R L R g K e
TIAVR 2 0 45 43 B 50 S B 0 AR o 4, e g T A
0.1%.0.2%.0. 5% W&, KM A 0. 1% H R 1A
I, FUMOR MR B 5 o B o e AR I i 0. 10 R .
XFF B Sk A A B 5 T B R A R, H R
PRI IR AE IE | GBS 1R DA 2 244 g iz H 28 %
o & B AEARSEB 25 PF T L4 BRI G40 7 B B Al
B 0 i L OE B RS R T L O A A AR TR
ZR0E 1 ST T (FIA) 77 ¥k % TS0 L 55
P8 TR ) B i v TR A5 S R A T AL 5 i
3.2.4 WARHE  ZTSTEUEW] LRI 6 AR A
FAEHEANS R R, HAE 2.1 WM 2. 2 TR 1)
S SN L AT 5 AR A e AR
2k A R RN B AR T BB S 5 4 43 B, MY 04 R ) B
FE LA SR B A S B REAE DR,

AT VR WO B R M E M R I OR Y #R
U T [ B A3 A R TE ST I ZE T Y 4 BhosL Ay L O B
KRR E N 5. 70 ng/ml. 7] JH T 15 M43 e 2 A
I AH SEAF T
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