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Simultaneous determination of seven constituents in Compound Yi’anning Pills
by HPLC coupled with wavelength switching method

ZHANG Wen-zong, ZHANG Pu
Henan University of Chinese Medicine, Zhengzhou 450046, China

Abstract: Objective To establish an HPLC method for the simultaneous content determination of seven constituents in Compound
Yi’anning Pills (CYP). Methods The determination was performed on Shim-pack GIST Cis column with mobile phase consisted of
acetonitrile-0.1% phosphoric acid (gradient elution: 0—5 min, 5% acetonitrile; 5—12 min, 5%—12% acetonitrile; 12—17 min, 12%—
20% acetonitrile; 17—30 min, 20% acetonitrile; 30—36 min, 20%—50% acetonitrile; 36—45 min, 50%—80% acetonitrile; 45—70
min, 80% acetonitrile) at the flow rate of 1.0 mL/min. The detection wavelength was set at 203 nm for notoginsenoside R, ginsenoside
Rgi, and ginsenoside Rbi, 220 nm for schisantherrin A, 250 nm for schisandrin, 268 nm for salvianolic acid B, and 270 nm for
tanshinone Ila. The column temperature was set at 35 ‘C and the injection volume was 10 pL. Results The linear range of detection
concentration was 0.015—0.150 mg/mL for notoginsenoside Ri, 0.077—0.766 mg/mL for schisandrin, 0.006—0.062 mg/mL for
salvianolic acid B, 0.009—0.092 mg/mL for buddleodide, 0.050—0.503 mg/mL for ginsenoside Rgi, 0.067—0.670 mg/mL for
ginsenoside Rbi, and 0.011—0.108 mg/mL for tanshinone I1a. Average recoveries respectively were 99.5%, 99.8%, 99.2%, 98.9%,
96.9%, 98.8%, and 97.1%. Conclusion The method is simple, effective, and accurate, which can be used for simultaneous
determination of seven active constituents in CYP.
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A; ginsenoside Rg; ginsenoside Rbi; tanshinone I1a

WA HER: 2019-01-08

ESWB: WA &SR EREE (13A360587)

fEZ I KR (1971—), WEILA, 14, RIBER/EI EAREEI, W55 )y o s 2560 O LB A
Tel: 15038093610 E-mail: uclSiok@163.com



<1948 + ¢34

Chinese Traditional and Herbal Drugs 35 50 % 25 83§ 201944 A

METHHIES. A KARER, KR,
REE . HWRT. WMN4E. fatk. laaie. =B, R
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mZTRHE, & I18 R3] g, T ahl
J9 20171102, 20171105, 20180301, 20180302

20180501 . 20180503 . 20180511 . 20180602 .
20180701, 20180901, [Flv A RA R (Fik
MEE) A, MR =HEHE R (LS 110745-
201619, &% 95.0%). TLEFHEH (Hts
110857-201513, JRE/THL 99.9%). AZEH Rg
(#t5 110703-201731, #7450 93.6%) FHHEL B
(L5 111562-201716, RS 4 94.1%) HRT 1
(5 111529-201706, 0% 953%). A3
A Rb; (65 110704-201726, JFiE 0% 91.1%)
FF&M 14 (5 110766-201520, Jii & 5% 98.9%)
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2.1 g

3% 45 Shim-pack GIST Cigz (250 mmX4.6
mm, 5 um); RSN ZHE-0. 1% BRK G, A
FEVERt: 0~5min, 5%ZM; 5~12 min, 5%~12%
O 12~17 min, 12%~20%Z.J; 17~30 min,
20% % 30~36 min, 20%~50%Z.fiE; 36~45
min, 50%~80%ZJE;: 45~70 min, 80%ZJE;:
MK 0~12min, 203 nm (=L2FH R, 12~
18 min, 250 nm ( TR FEEH ), 18~24 min, 203 nm
(NZ B Rg), 24~28 min, 268 nm (FHHER B),
28~40 min, 220 nm (FLRRFEEHF ), 40~55 min,
203 nm (NS EH Rby), 55~70min, 270 nm (F}
S a); AR 1.0 mL/min; #FEE 10 pL;
N 35 Co
2.2 BRAVHE
221 RAEMEEER MERN=LEE R R
TR . NS 2T Rbi. FHIR By R TFES
NS BH Rg AIFSE Ua XS SERE, 0 70%
HI I A =B 245 Ry 150 pg/mL - Tk T HY 766
ng/mL. AZ B Rg 503 pg/mL. FHHR B 62
ug/mL. FHWRFEEH 92 pg/mL. AZ 23 Rby 670
pg/mL. FFS0H 1a 108 pg/mL VR A X IR S W
A, 0.45 pm JEMEERE, |RRAE, &H.
222 HEEEIATR BES TN 18 L, BE4H, HX4H
W2 1.0 g, KEERRE, BHRE=MBIMS, IIA 70%
HE 30 mL, PROEFTE, HALHE (D)F 250 W,
% 50 kHz) 60 min, 4, FMRE, H 70%F
IR R, $ES], 0.45 um JEFENERL, HIfS.
23 RGEAMRAE

FE “2.17 TR 25T, K52 BUR & 0 I
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Fig. 1 HPLC of mixed reference substances (A) and CYP
test sample (B)
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ST, ETEERER . DGR R R R AR AL A
X0, WEMHARFISE PSR (V), HATLERIS,
ExtlbrAEdh &2, TFEEVA T REMA I RE, FRE
0 FRORE TR0 SR R (1050 LR VAV, DA e L (SYV)
N3 BRI IR, S/N A 10 B AR E PR, 45
WL 1. SR ER, TREMAMERR R, 6
B E B R
2.5 HBEERE

i 25 OB G0 R IR VROE &, $% “2.17 Tl
oA, ESHFE 6 £, Il EIEEET . SR =
LR Ri. ARTEH. PHRR B AR TEH.
NS B Rgi. AS BT Rby MFF S 1, 0 A
RSD 4354 0.5%- 0.2%- 0.8%- 0.7%- 0.4%- 0.3%-
0.6%, RUXIHEH L RIF.
2.6 TREMIAIE

B “2.2.27 BUR A — bt (5 20171102)
WWOERE, % “2.17 W&k, 457F 0. 2. 5.
8. 12. 18. 24 h ik, 45 =B RI1. KT
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Table 1 Results of linear relation, LOD, and LOQ

AR 85 B EWps r e MEVu FEl/(ug-mL™) FEI PR /(ng-mL™") E &=/ (ngmL™)
=HEFR Y=654.13 X+35.04 0.999 3 15~150 5.12 25.12
kT Y=1430.78 X+104.87  0.999 9 77~1766 0.36 1.36
ANZ B Rg  Y=507.18 X—18.54 0.999 2 50~503 3.84 12.81
FH R B Y=497.54 X+29.87 0.999 3 6~62 12.11 40.61
FkF R Y=1784.65 X+67.21 0.999 5 9~92 6.15 20.05
ANZ BT Rb  Y=664.01 X—74.24 0.999 1 67~670 5.87 16.88
P21 11a Y=813.54 X+48.18 0.999 0 11~108 2.47 7.48

BEH . FHEE B. LR TEERH . AZEH Rgi. A
Z A RbFFEER 1A VTR RSD 23 51108 1.2%
0.5%- 1.4%- 1.5%- 1.1%- 1.2%. 1.3%, FHHR
MV 24 h R E T R AT
27 EEMRAW

B[] — it e 22 7 Rl (it 20171102) ¥y
RIER, % “2.227 BURN 2 FPATH 48 ALk s i
61, 1% “2.17 TUNREAME, ok g
A, R EHR A& ERH RSDE. 4R =+

B R HMRTFER. AS 21 Rg. B B,
TR FERH NS 28 Rby FIFFZHH 1 250507
YA N 3.0124 152104 9.712. 1.292. 1.645.
12.295. 1.914 mg/g, RSD 437 0.9%. 0.5%- 1.2%-
1.5%- 1.3%- 0.9%- 1.4%, K ZI7EEZERL.
2.8 AR ERIRLE

A S 2 2 T AL (K5 20171102) 4k
6 1y, FEOFEHIREC 0.5 g, 20 E T H 28 = Mk
L, BRSNS =-L2H Ry 1.468 mg/mL. 1L
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R F 7,555 mg/mL. A S 2 Rgi 5.026 mg/mL.
FHEEZ B 0.600 mg/mL. FHARFHEH 0.912 mg/mL-
ANZEHE Rb 6217 mg/mL FFFZE 1. 0.856
mg/mL FIRAXTHESA 1 mL, % “2.227 WK
T, 1% “2.17 TN AR SR E 4 b, il
gAY, THE & H ARG A P 0 B
RSD ff. &5 R =HLEH R AR TER. ASEH
Rgiv FHHIR B. HbkTHEEH . AZEH Rbi. F1Z
i A R-F 3 D0 I 5700 99.5% - 99.8%-

99.2%. 98.9%. 96.9%. 98.8%. 97.1%, RSD 433l
4 0.6%. 0.1%. 0.8%. 1.3%. 1.2%. 0.2%- 1.5%.
29 HmlE

HU i) 6 7 1) 2 2 T AL B SR VA, 4% “2.17 T
TERELENE, ICFR=ERE R TR
FHRE By AT . ASRE Rgw ASEH
Rbi\ FFSH 1A (IR, HRIEHFRN “2.47 T
LEMERNE TR, THRES S RS, SR IE 2.
ALVEH, SHORRIS B SELHEZER, Ui

F2 mBRTHRHTHESUESER (n=3)

Table 2 Determination results of seven components in Yi’anning Pills by HPLC (n = 3)

FiESH/(mgg™")

s =LREHER AKRTER  AZEHERa JIMKRB KR TEY ASEHRbL JIZE A
20171102 3.012 15.211 9.717 1.292 1.644 12.294 1.914
20171105 3.041 15.255 9.765 1.278 1.688 12.292 1.869
20180301 2.943 15.239 9.735 1.295 1.673 12.248 1.873
20180302 2977 15.216 9.688 1.287 1.685 12.324 1.906
20180501 3.016 15.268 9.754 1.291 1.694 12.304 1.904
20180503 2.984 15.207 9.746 1.287 1.662 12.294 1.897
20180511 2.994 15.207 9.728 1.293 1.681 12.307 1.891
20180602 2.976 15.238 9.773 1.294 1.724 12.287 1.906
20180701 2.987 15.242 9.778 1.292 1.633 12.382 1.903
20180901 3.085 15.285 9.779 1.289 1.719 12.327 1.882
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i Z T HIE HE M A STE MG, SHF
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THIEE-IK . CE-0.1% I RAKIE IR M L E-0.1% 5 1R
IKIEAE NI BAE . 255 B EE-KAE N s AERT, (i
W g E G B Ak 2 okt g, Bk
W2y B AN FRAR ;DL 2 FiE-0.1% PR /K I TR A i & A
i, FH#ER B. AS21F Rg fIAS BT Rby Ik
/N, ToiRak B AN EK s S CE-0.1%08%
B KA IR B AERT & B AR A YA BUF
AT, 7 FETERS i 5 R SRS 5 e A4
WA, W LA IR shAr «
3.2 HMPRACHYIEEE

P A ERT I B KB, SR DAD A&l 4% 7E
190~400 nm P B 7 FidE ML AT G 4,

S5 R o RSO A 22 e R, TEiE SR
KA A H 1, i DUR A B 2 K o B )
7 IRt LI B ZE G A SCHR, AN 9T i
RPN 203 nm (0~12 min, =-HBE1F Ry;
18~24 min, AZ 2 H Rgi; 40~55 min, ASEH
Rb;). 250 nm (12~18 min, FLMEFEEH ). 268 nm
(24~28 min, FHBHE B). 220 nm (28~40 min,
FLETHE D) A1 270 nm (55~70 min, FFSEA L),
IR EEAS B AR LA 1 (i 6 1) BE A B {5 5 o
FE, ARUETTERIAERR AN SE A .
33 BUMSEESH

TE o 22 T AT R E AR A, BRAE T
HEANSEYT Rg. AZEH Rew ASEH Rby &
=LEE R KESEASDT 14.0 mg. MAHTE
BMESGRER, ASEH Rgn. ASEH Rby &
=BT R X3 MUEYR S & 24.926~25.191
mg/g, BBNFHEESR. MH 10 a2 T EELS
RER, GRS E&RE—, YRS LR E,
BWAES 5 RS bR e o A DA hil Al 5835, DU
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