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WE: By A7 HPLC IE RN E S8 e ae (S8, WA, JIIE5E) S Molrms A, FiE %251 80%
B U 1943 B % FH Merck Purospher STAR C g 834 (250 mm x4.6 mm, 5 pm); LIZJE-0. 1% HER MR sIAE, #E
PeMt ;s ARBUATE 1 mL/ming KR 30 °C; ARG 237, 290, 335 nm, R WiEAER . PIBIRR . HERRE. HR
H R BIFE 0.009 26 ~0.092 6 pg (R*=0.999 6) . 0.056 2 ~0.562 ng (R* =0.999 8), 0.130 ~1.30 pg (R’ =
0.999 8) . 0.275~2.75 pg (R*=0.9995) . 0.568 ~5.68 ng (R* =0.999 2) G [H A2 BAFMLRMEC R, kLR
W43 502 100. 73% | 100. 62% . 100.02% . 100.41% . 99.96% % , RSD 4343% 2.20% . 1.37% . 1.52% . 1.30% .
0.80% , #5it Uy ik AAERG, FAENELF, AT TSR B R

KGR SR, Wi R PUBRIR, R R HEIRELZ; HPLC
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Simultaneous determination of five constituents in Chairen Capsules by HPLC
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(School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China)

ABSTRACT: AIM To develop an HPLC method for the simultaneous content determination of five constituents
in Chairen Capsules ( Bupleuri Radix, Ziziphi spinosae Semen, Chuanxiong Rhizoma, etc. ). METHODS The
analysis of 80% methanol extract of this drug was performed on a 30 °C thermostatic Merck Purospher STAR C,,
column (250 mm x4.6 mm, 5 um) , with the mobile phase comprising of acetonitrile-0. 1% formic acid flowing at
1.0 mI/min in a gradient elution manner, and the detection wavelengths were set at 237, 290 and 335 nm.
RESULTS Spinosin, ferulic acid, cinnamaldehyde, liquiritin and ammonium glycyrrhizate showed good linear
relationships within the ranges of 0. 009 26 —=0.092 6 pg (R*=0.9996), 0.056 2 —0.562 pg (R*=0.9998),
0.130 -1.30 pg (R*=0.999 8), 0.275 -2.75 pg (R*=0.999 5) and 0.568 —5.68 pg (R*=0.999 2),
whose average recoveries were 100. 73% , 100.62% , 100.02% , 100.41% and 99.96% % with the RSDs of
2.20% , 1.37% , 1.52% , 1.30% and 0. 80% , respectively. CONCLUSION This simple, accurate and re-
producible method can be used for the quality control of Chairen Capsules.

KEY WORDS: Chairen Capsules; spinosin; ferulic acid; cinnamaldehyde; liquiritiny ammonium
glyeyrrhizate ; HPLC
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RIS A S 97 o o T L M ) e
B, AN SZYG SR FH HPLC 32 [R] i) a2 37 Bz 45
F.OPIERR . AR, BRI, HEREREWEA
i, DU S R i 5T e ] R A A

1 EE5RE

L1 A% Waters 2695 {5 ROBAH B35 4L (e &
Waters 2998 &l %% ) ; Empower {035 T A/EuG; Milli-
Q Intergral 4l 7K & 4t ( 32 B Millipore 2\ A );
MS105DU i ¥ M R (02—, Fim Ak
-AEMZAF) ; FALI04 B3 RSP (T
—, LI ERAES AR A ) 3 KQ-500B i
By (RILmm A ERARA ) .

1.2 3Xzh  BERER (b5 110773-200611) | R
B (5 110710-201418) X BRI 3 v £ 24
m R EREERE s Wi R (it PO7J3S1) |
H (4t 5 111610201106 ) . H = W &% (#t 5
20120911 ) X B8 I F b7 5 i A BB A BR 2
Flo S AE (S 160822, 160823, 160824 )
R BE L R AR S g Al (RIS TR A
FARSREUNE | /A BB b agE A&, I LAFRR
WAL G, WURFTSKSE IR ; CRESRISE . RA
=0 W%, 152 OREHRER . B LIRS A 2 i
HH®E, B G It EKeE, ROk 545 &
KEBORGIT, CREUTERR K2, Mig)s
5 OBERBOR AT, WRRARIE L OBE, W% TR
WARER, IR R E A YEIRL, FERA
e, BIfR) . CNEA@IGLE; W N adra; K
B AiK

2 HERE4ER

2.1 ATRSL R A KGR IS X R O
TR S B 1 mL 23 50 B K1 R 0. 926 mg i
R 1.124 mg, 2 EE 1.303 mg., H HH
1.375 mg, HHRIFR % 1. 136 mg A9 XF BRIV 45 W
W IBGE BT 10 mL sff b, i B R A 1 mL
FHIR R 18.52 pg. FIERER 112.4 ng. kEREE
260.6 pg. HHTF 500 pg, HHEMRE 568 pg X}
HE S VAT

2.2 MRmERm & KBRS 2.5 g, %
JIA 25 mL 80% HI P, PR is, #H 30 min,
80% FHEEAM A U 2% 1 o i, b pE, SRR, B
L, BCEWEWR, B

2.3 MAMExTRZR B & AL T H B ] A kR A
=0 NE . EE, HEMAMERES, % “2.27 m
I AR B X B A

2.4 & 5MH  Merck Purospher STAR C ¢ 415
(250 mm x4.6 mm, 5 pm); LIZHE (A) -0.1%
Hig (B) R shAl, BEEVER (0 ~ 10 min,
16% ~24% A; 10 ~35 min, 24% ~34% A; 35 ~
50 min, 34% ~42% A; 50 ~53 min, 42% ~100%
A) s B E 1 ml/ming A 237 nm (H
HAHRRREL) . 290 nm (B RZ/E) . 335 nm (H
Fe it ZRBTERLIR ) 5 AR 30 °C 5 #FAE R 10 pl,
2.5 FEMRE BOTRES, . AR L BT IR
W, fE “2.47 WEEFMT a0, S5RWE 1,
AR, R T & B B R A (8
AT L5), BIfEETHE.

04 82 g.g 0.3 0.3
0.3 I I
202 503 0.2 592 202
<0.1 =z 8% <0.1 <0.1 <0.1
0.0+ — 0:0.__LUL 0.0+ 0. 0.01
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A (237 nm) B.XFHE f4(290 nm) C X} (335 nm) D BRI HAE (237 nm) E. 501125 B (290 nm)
0.5 0.20 0.4 0.5 0.3
4 0.15 0.4 4
03 2010, 7 o3 2 203 202
<02 0.05 <01 <02 <0.1 13
o1, 1 0.00} 00 3 b ) . 0.0l ,
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#/min #/min f/min #/min f/min
F. 45 PYREIA MR (335 nm) G H BB AL (335 nm) HBEF(237 nm) 1B (290 nm) JBER (335 nm)

LB 2.0 Wil 3. BIBRRR 4. M 5. iRk
1. spinosin 2. liquiritin 3. ferulic acid 4. cinnamaldehyde 5. ammonium glycyrrhizate
E1 &pi4 HPLC &ikE
Fig.1 HPLC chromatograms of various constituents

2.6 XMEXAFR OREWEC (217 TR X
AW 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 mL, &TF
2 mLfih, WEEMBERZIEE, #5, HEAFE 10 pl
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x1 FRSLMEXER

Tab.1 Linear relationships of various constituents

iy Stk R? LN pg
WiwE  Y=24150760.0X +63 136.6  0.999 6 0.009 26 ~0.092 6
PR Y=9911334.8X+109329.1 0.998 0.056 2 ~0. 562
T Ryt Y=22 151 144.4X +581 682.3 0.9998  0.130 ~1.30
HEA Y=1988 484.6X +143294.0  0.9995  0.275~2.75
HEiesk Y =451 904X +53 090 0.9992  0.568 ~5.68

2.7 MEAERE WA W, RS
6 WK, MIAFH R, BTERR . RER S . HRAT.
H iR 4 1% 1 L RSD 4Bk 1.07% | 1.94% |
0.68% . 0.70% . 1.12% , FEHAL NS 2R BLAT .
2.8 MK BUE AR, T 0. 2,
4.6, 8,10, 12 hill, MG WE . FIERER .
FERZ B . W B H R g 04 TH AR RSD 430 Ry
1.25% . 1.37% . 1.30% . 0.75% . 1.02% , 7B}
P IAE 12 h NERUE I R 4f

2.9 FHEMRXE BE-AES (S 160822)
Fie “2.27 WUR)rEEATHI A 6 i W, T
“2.47 TGRS T E, MR IEER. I
R HERCEE . HRTT . H R R & A i RSD 4l
Jpo2.13% . 1.79% . 1.46% . 2.32% . 1.67% ,
KWNZ Tk EE MR

2,10 Aol RaGX I OREE PRI X IR S i,
TR, B e ER 0,028 34 mg/mL
P Z80% 1. 301 mg/mL, £ E0.592 5 mg/mL, H
B 1,553 mg/mL . HE RS 3. 751 mg/mL [5G
B, MBS AEC MR (IS
160822) 1 g, 2£9 iy, 40 3 4, ZralmA
XTHRS AW 0.8, 1.0, 1.2 mL, % “2.27 iR
Pl g e AW, 7R “2.47 Wi AT 4
Br, AR, Z5RIE2,

211 H&eAENE FEERE3 HEES, At
2.5 g, #& “2.27 WR kil s, T
“2.47 WEAFELMT b, e E AR, 4R
#£3,

3 itig

3.1 #emlogKikaE AN (hEZYH) R SESC
B, RIUTEEZR . BUERRR . RAEERE . HETr. W
FR B 1Y) e AR WO K 43 i Ry 335, 321, 290,
237 nm*M" L ARSZIG SR AR AN E 200 ~ 400 nm P
KALR =it &, 3 il e H B A H B R
B R () 237 nm, LK T R i 2R R B R R
AR LAY 335 nm AESR RTINS, JF Kk BRI HE

x2 BRSMERKRABER (n=9)

Tab.2 Results of recovery tests for various constituents

(n=9)
o VR WA WA/ R, PR R0
mg mg mg % /% %
Wiz iE 2 0.028 69 0.022 67 0.052 10 103.26  100.73 2.20
0.028 54 0.022 67 0.051 34 100.57
0.029 45 0.022 67 0.051 98  99.38
0.027 51 0.028 34 0.056 33 101.69
0.028 64 0.028 34 0.056 13  97.00
0.029 14 0.028 34 0.057 16  98.87
0.029 45 0.034 01 0.06341 99.85
0.027 96 0.034 01 0.063 31 103.94
0.027 49 0.034 01 0.062 19 102.03
Frffz 1.2879 1.0410 2.3465 101.69 100.62 1.37
1.2810 1.0410 2.3120 99. 04
1.2789 1.0410 2.3421 102. 13
1.2930 1.3010 2.5765 98. 65
1.2914 1.3010 2.5984  100.46
1.2843 1.3010 2.5845 99. 94
1.276 5 1.5610 2.8752 102.42
1.2759 1.5610 2.8612 101.56
1.2755 1.5610 2.8315 99. 68
HEEEE 0.5855 0.4740 1.0512 98.25 100.02 1.52
0.5946 0.4740 1.0623 98. 67
0.576 2 0.4740 1.0554 101.10
0.5861 0.5925 1.1852 101.11
0.5941 0.5925 1.1778 98.51
0.5843 0.5925 1.1852 101.42
0.5748 0.7110 1.3025 102. 35
0.5812 0.7110 1.2834 98.76
0.5934 0.7110 1.3046  100.03
HEH 1.5203 1.2420 2.7630 100.06 100.41 1.30
1.540 1 1.2420 2.8103 102.27
1.5332 1.2420 2.8063  102.50
1.5287 1.5530 3.0721 99. 38
1.5234 1.5530 3.0822 100.37
1.5155 1.5530 3.0812 100.82
1.5342 1.8640 3.3712 98.55
1.5274 1.8640 3.3812 99. 45
1.5164 1.8640 3.3861 100. 31
HEAREZ 3.704 4 3.0010 6.7120  100.22 99.96 0.80
3.7121 3.0010 6.6651 98. 40
37012 3.0010 6.6934 99.71
3.6847 3.7510 7.4924  101.51
3.7089 3.7510 7.4687 100. 23
3.7114 3.7510 7.4621 99.99
3.7098 4.5010 8.2125 100. 04
3.7049 4.5010 8.1901 99. 65
3.706 5 4.5010 8.2015 99. 87

BETE 290 nm AbAT Fe R MM, 1T EL7E HAl 3 1T /Y
WS 2R/, s B 290 nm BLAR O AR R Y
R
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x3 BFRASEENELERE (mg/g)
Tab.3 Results of content determination of various constit-

uents (mg/g)

s MrERE BB FRERE HRH R
151102 0.028 69 1.2879  0.5855 1.5203 3.7044
151105 0.02834 1.2902 0.5851 1.5051 3.6567
151107 0.02929 1.3256 0.5919 1.5357 3.7594

3.2 RBRGF®FE ALRIE T ARER
Il K ORI CECR , RN T OB, W
RPGICRE R, 1 HA R [, %% T
PO IR, M R BGICR M. 275
FIE, EZHHE 80% HIRER A SRR
3.3 AFHAME SHEICHK [8-11], ALEHE
THE-K, FE-FR., 2E-PR. 2K-2R%
B, AL e - IR A i sl AR A (0 3 1 B 4k
WA, WERLACLE, g AR A B A A I
R, e DL TS AH
4 #Zr

SRAT R S TR 2 S TR, Ry Rk, X
I 5E B — o A R LU OB . AR SER e i
HINE B R T e 22 . BT BRIR . RE R
HEH KH R AR R bR, ATy 5
Jisg A0 1% Jo A o P ARG , TR e kP 24 2 5 o
EIF R ER SE , XHERE 2y A B R A
HEE I
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