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Simultaneous determination of 4 active components in
Qijudihuang oral liquid by QAMS method

WANG Xiao—yan1 , HUO Tian—tian®, LI Zhen—guol*

(1. Henan Province Institute for Food and Drug Control , Zhengzhou 450003, China;
2. Henan College of TCM, Zhengzhou 450046, China )

Abstract Objective: To establish a QAMS method for simultaneous multi—-components determination of four
active components in Qijudihuang oral liquid with loganin as the internal reference, and to validate its feasibilities.
Methods: The separation was carried out on a C,5 column ( 250 mm X 4.6 mm, 5 pm ) with the mobile phase
consisting of acetonirtile ( A ) —0.3% phosphoric acid solution ( B ) at a flow rate of 1.0 mL * min"". The column
temperature was 35 °C. The detection wavelengths were changeable ( 0-79 min, 240 nm for detection of

morroniside, loganin and cornuside ; 80-95 min, 274 nm for detection of paeonol ). The QAMS for Qijudihuang
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oral liquid was established and validated and loganin was selected as the internal reference substance. The
relative correction factors ( RCFs ) of morroniside, cornuside and paeonol were calculated. The contents of four
components were determined by both external standard method and QAMS. The validity of the QAMS method was
evaluated by comparison of the quantitative results of both methods. Results: RCFs of morroniside, cornuside and
paeonol with reference to loganin were 1.048, 1.390, and 0.349, respectively, and the repeatability was good in
different experimental conditions; The contents of four components in four batches of Qijudihuang oral liquid were
determined by QAMS. The results are as follows : morroniside 0.425-0.529 mg* mL™", loganin 0.209-0.235 mg *
mL™", cornuside 0.045-0.072 mg * mL™" and paeonol 0.468-0.573 mg * mL™', respectively. The quantitative results
of both external standard method and QAMS for the four components in 4 batches of QijuDihuangOral Liquid were
basically identical. Conclusion: The QAMS method established in this study is accurate and feasible to control the
quality of Qijudihuang oral liquid.

Keywords: Qijudihuang oral liquid; morroniside ; loganin; cornuside ; paeonol ; quantitative analysis of multi—

components by single—marker ( QAMS ); relative correction factors ( RCF )
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PR PR R 2 Rk O BITPEARE i , # 2.1.27 TR 7
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K Agilent 1260 =80 AR (115X, Agilent Chem
Station TAF#, (4 3%4E : Agilent ZORBAX SB—C; (250
mm X 4.6 mm, 5 pm ) Al 205 (A ) -0.3% BEfR
IKIEIE (B ), BEEEVRRE L2 1 3 : 1 mL - min”';
FEIRL: 35 °C 5 Bl < 240 nm ( 0~79 min, JU 5 B4
1, DAL ZE 90T ). 274 nm (80~95 min, I
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Tab.1 Gradient elution procedures

0.3% WK
(0.3% phosphoric

acid solution ) /%

s ] g

(time ) /min (‘acetonitrile ) /%

0~10 5 95

10~26 5—8 95— 92
26~50 8§—9 92 —91
50~65 9—14 91 — 86
65~80 14— 26 86 — 74
80~85 26 — 60 74 — 40
85~95 60 40

3 S0 WA BT 5 X B VAR A VA VR B P %
FRVARAS 10 L, #1383 S5 AR PRI A , 45 28 DL
L EIET L AT, A5 DN € 335 0 35 3 B R 2k 43
BAPEXT B3 i FE S 50 SR LSRR A
P B Wy RERT 7 (%) £ B B ) b e 4 o
2.3 JrikeEgk
231 PSR B CEERAT  LR SR
FRIPH R T3 FA 0T Lt £, A FE P ) T vk
FEUET 180.42 pg - mL™, BT 171.26 pg-mL ', 1l
I 76.30 pg - ml 7, PHEE 209.04 pg - mL
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Fig. 1 HPLC chromatograms of mixed reference substances( A ),

samples ( B ), negative samples without Paeonia suffruticosa Andr.( C ),
wine processed Fructus Corni( D ), and Paeonia suffruticosa Andr. and
wine processed Fructus Corni( E )
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TRA T BRI VR O B, 3l LA I LE 3 A 10 %

B4 L3 ARG I FROFITE 8 FR , 4% i [l VA 07 e L ek
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Tab. 2 Linearity range, regression equation and correlation coefficient of 4 compounds

2% EfE Py o ReN e 0 R ek
r
(component) (regression equation) (linear range) / g (LOD) /ng (LOQ) /ng
BLH (morroniside) Y=1.88 x 10°X+9.71 x 107 0.180~3.608 0.999 9 0.54 1.80
AT (loganin) ¥=0.22 x 10°X-7.69 x 10° 0.171~3.425 0.999 7 0.51 1.71
IIZR ST (cornuside) ¥=0.26 x 10°X-0.20 x 10* 0.076~1.526 0.999 6 0.76 2.54
FF R} (paeonol) ¥=0.52 x 10°X+ 9.68 x 10° 0.209~4.181 0.999 9 0.63 2.09

232 KEEEIRAE  ORA R R — R o U (R
fndlt 5 130801 ) 10 WL, ELEVERE 6 WK, 10 s =i 1T .
LR 1L 2R R T P B T A e T AR AR A 3
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At 5 130801 ) 10 L, 4351 FHC 5 19 0.2.4. 8.
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RSD 73 % M 1.22% . 2.13% . 1.45% F1 0.85% , 3¢ W fit
B TRE 24 h WEERE
234 HEEMWRE R —HUEE (HiES 130801 ),
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5130801 )5 mL (AH 4 T~ 5L 345 11 2.255 mg, & £ 1
1.125 mg, 11 ZE B8 1 0.290 mg, J} )2 ) 2.780 mg ) 3L 6
0y, SIS B A T (St 2356 5 mg » mL™
BT 1313 4 mg - mL™ (IIZE BRI 0.314 8 mg - mL FI
FFEZI 2.566 5 mg  mL™ ) £% 1 mL, % “2.1.2" Wi R 5k
il 5 AT T, 42 “2.27 T (i 25 A0k R 0 6 g
U ST SR A BB A 5 B 34
JIEE RIS (n=6 ) 43314 96.91% . 96.94% , 97.26% Fil
97.24%, RSD 4350 1.47% . 1.95% . 0.76% F1 1.74%.,
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Tab.3 The relative correction factors

TEFEAR AR IE R T (relative correction factor)

(sample

volume) Som S Sam
1 1.026 1.374 0.334
2 1.037 1.381 0.341
5 1.048 1.393 0.345
8 1.055 1.397 0.351
10 1.048 1.399 0.361
12 1.064 1.391 0.356
15 1.055 1.399 0.354
Mean 1.048 1.390 0.349
RSD/% 1.21 0.69 2.69

3.2 AARIER TR I A

321 A[AIEROBAH AT S A AL T
ARSI 300 75 4% Agilent 1260, & HE LC-20A
R 3R Agilent ZORBAX SB—C,g ( 250 mm x
4.6 mm, 5 pwm ), Phenomenex Luna C,; ( 250 mm x 4.6 mm,
5 wm ), Thermo ODS C 4 ( 250 mm x 4.6 mm, 5 pm ) {f,
T A XA TE R B 2, 25 R WL AR 4, SRR
B, A [R]85 A S i AR AR R A T PR 5T
25
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Tab.4 Relative correction factors in different high performance liquid chromatographs and columns
PR (A% . FAXTEZ IER T (relative correction factor)
Chigh performance liquid Calum - LB B
chromatograph) (morroniside) (cornuside) (paeonol)
Byt LC-20A Thermo ODS Cg 1.098 1.308 0.325
(SHIMADZULC-20A) Phenomenex Luna C, 1.064 1.389 0.362
Agilent ZORBAX SB-C,, 1.036 1.376 0.337
Agilent 1260 Thermo ODS Cg 1.132 1.344 0.344
Phenomenex Luna Cg 1.116 1.412 0.368
Agilent ZORBAX SB-C, 1.048 1.390 0.349
mean 1.082 1.370 0.348
RSD/% 3.58 2.75 4.57
322 FRiMZH oy ik R E AL ARBTIE B H L PSR AN, DR MR H AR X £ B 1] E 7 £ U

FH OGS O3 B R AN ER B IR 8] 2 75 A ] A0 2 A
[F) A% (35 HE b i E B &5 2R SR WD) B I )
2510 W 2h 50 B B, RSD > 5%, AR %4 B B[] 11

415tk i, 25 R W3R 5.6, BLuE 1T L Ll 2K BRI
IPY Bz By 14 AR X Of B I 18] 23 531 4 0.564 . 1.360 Al
1.578,

x5 AEMUEFMBIEEEXREBELR

Tab.5 Relative retention time determined by different instruments and columns

O (Y - A4 B I A] Crelative retention time)
(Chigh performance liquid Ceolumm) BT 2B 1y
chromatograph) (morroniside) (cornuside) (paeonol)
Byt LC-20A Thermo ODS C,g 0.582 1.413 1.621
(SHIMADZULC-20A) Phenomenex Luna G, 0.554 1300 1539
Agilent ZORBAX SB-C g 0.556 1.362 1.566
Agilent 1260 Thermo ODS C 4 0.578 1.421 1.627
Phenomenex Luna C,g 0.548 1.308 1.542
Agilent ZORBAX SB—C, 0.563 1.355 1572
mean 0.564 1.360 1.578
RSD/% 2.43 3.73 2.41
* 6 AEMNEEFIEEHRERBEZERR
Tab. 6 Retention time difference determined by different instruments and columns
OB (A ik LREAI ] 2 (retention time difference ) /min
(high performance liquid Coolumm) BT IZE 8t P} e Wy
chromatograph) (morroniside) (cornuside) (paeonol)
I LC-20A Thermo ODS C 4 -26.537 21.995 30.056
(SHIMADZULC-20A) Phenomenex Luna Cy -24.858 20.003 33.919
Agilent ZORBAX SB-C —24.052 19.144 30.794
Agilent 1260 Thermo ODS C 4 -26.904 21.863 31.133
Phenomenex Luna Cig -24.933 20.148 35.064
Agilent ZORBAX SB-C 4 —24.442 19.849 32.019
mean -25.288 20.500 32.164
RSD/% -4.59 5.66 6.04
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A FE S A 2.1.27 TR 5k i A A
53 A 5 W 4 AL A A 10 pl, A AL
WA REAIEATIN A o SR AR IE (ESM %) Fl—

I 22 Pk (QAMS i ) 530 Fc 44 Ml o 11 e i vh B

1,

TR | LLIZR BB R B Y 7 i, S5 R LR

7o FEH 2 Fh A I E T VA TG R 2 R AR 2
<5%,

R7 QAMS ii5 ESM EEMIR M EORAKES 4 MESEHEE (mg-mL™, n=2)
Tab.7 Contents determination of Qijudihuang oral liquid by QAMS and ESM

T B IR OB PR
= (loganin) (morroniside) (cornuside) (paeonol)
(hatch HIX 2 2 AR 52
No.) ESM QAMS ESM (relative error) QAMS ESM (relative error) QAMS ESM (relative error)
1% 1% 1%
150101 0.227 0.502 0.511 -1.76 0.067 0.066 1.52 0.573 0.584 -1.88
140302 0.235 0.529 0.534 -0.94 0.072 0.071 1.41 0.546 0.558 -2.15
130801 0.216 0.438 0.447 -2.01 0.051 0.052 1.96 0.541 0.550 -1.64
131101 0.209 0.425 0.431 -1.39 0.045 0.044 2.27 0.468 0.473 -1.06
. . QAMS THEAE -ESM SMIE The calculated value of QAMS—The measured value of ESM
1 (note ): FHXTTRZE = — x 100% | Relative error= x 100%
ESM S2il{E The measured value of ESM
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5.1 NSRRI T I Y E A

T ST o 25 0 2015 AR RO E Al 1L 45 95
P bR A, RS, T a1, 5 )
P93, H I 0 s B) A T ARG o BT R L 4
BT AR B 58 5, FH B2 M 5 AR 3 o #H L, 0
TR, WA e 53R, DR e 43 S AR 1 N B9
FRAR H i 5 Py 206 2 0] )RR 44 B A BRI BE A% 1 7
FIWT 25 BRI R ]
5.2 WS AR A S S

PO T R 2 I AR A HILAH S [ v BE 1)
PR 7K AE R TCHUAH RS BV AR 45 R R I NG
—0.3% Tl TR 7K 85 W R I 43 185 R AL, 3R B R4 4
B, BT LABE SR 2 -0.3% B R /KB BE VeI R 48 M i
A, FLH T 25.30.35 F140 °C, 4 FhAS R (0 €0 3%
FETEXT o B RCR I 52, 25 58 AR R 35 CH, 455
IYOY BRI KA
53 /hgh

SR FH— 0 Z2 PP BT AS AT A 3 8 11 IR b 4 g
Sy B 5 B bR I A5 5 ) G i
Z 5 ULBATE TR B B RS O T e — ) 22 PF kS
THAC 2 1w 1 AR 5 0 MR AT AT o

S L Hk
[1] A RS [ TLAE 3R 24 d b ofie. wp 25 5 i 39, 56+ — M
[S].1996: 84

(2]

[3]

4]

[5]

[6]

[7]

Drug Specification Promulgated by the Ministry of Public Health. P
R China. Traditional Chinese Medicine Drugs Preparation. Vol 11
[S].1996: 84

25 2015 AR —HBLS 1. 2015: 936

ChP2015. Vol 1 [$].2015:936

KM, L2 B RIS TR AP RO T ALV T A
FELD JAE T JERA, 2011

SONG SZ. Studies on Hepatoprotective and Anti—fibrosis Activities
of Cornuside and Ginsenosides [ D |. Yanji: Yanbian University,
2011

TR, — DN AP AE vh 24 i PP AR AN i b B SRS LT ).
2 5IlER, 2013,4(2): 18

FAN CJ. Application situation of multi-components quantitation
by one marker new method for quality evaluation and control of
Chinese herbal medicine [ J ]. Pharm Clin Chin Mater Med, 2013,
4(2):18

%, XUHa , A R, A5 0 2 3 ] e 00 s U WA - 10 A
Ay [T ) 2, 2013, 44(8): 974

HE B, LIU Y, YANG SY, et al. Simultaneous determination of 10
constituents in Shuangqing Yanhou tablets byHPLC-QAMS [ J ].
Chin Tradit Herb Drugs, 2013, 44 ( 8 ): 974
TARR IARL AR, S IR SR S
B2 L) ). ET 27508, 2012, 37(2): 212

WANG YY, FENG WH, YANG F, et al. Quantitative analysis of
anthraquinones of Rheum palmatum L. in three yellows tablets using
single marker by QAMS method [ J ]. China J Chin Mater Med,
2012, 37(2):212

ZEFy AT, 5 R, A — I 2 PRI B R ABRL Y 4 RS
T[] ZYikas, 2015, 35(4): 751

LI L,ZHAO S, LUO JN, et al. Quantitative analysis of 4 active

AR S



<296

[10]

[11]

hhiHE i

components in Weishu granules using single marker by QAMS
method [ J J. Chin J Pharm Anal, 2015, 35(4): 751

XU, XA, A HPLC B0 8 AC 35 M 2 101 IR b S R 1
T[] ] ReirEES, 2012,25(1): 16

LIU PX, LIU CL, ZHU Y. Determination of loganin in Qijudihuang
oral liquid by HPLC[ ] |. Heilongjiang Med, 2012,25( 1): 16
a2, 7/ e, MR 4. HPLC P Al 34 M B Sh R AT 24
HAPRE A L) ], P EZEROC2I, 2007, 38 (2): 133
PAN Y, GUO XL, CHEN Y, et al. Determination of loganin,
paeoniflorin and paeonol in Qiju Dihuang pills by HPLC[J 1. J
China Pharm Univ, 2007, 38(2): 133

AR, FIE S MRS . HPLC B E R 4G AL P B3 1T |
SRR [ ] 29 AR 2015, 35(2): 351
LI RZ, CHANG ZR, FU XT, et al. Determination of morroniside,
loganin and paeonol in Qiju Dihuang pills by HPLC[ J ]. Chin J
Pharm Anal, 2015, 35(2): 351

AR, T, ZRIR . HPLC AR U0 AR [ Bl 00 o 3

Chinese

[12]

[13]

5 M 4 W 22 E ChinJ Pharm Anal 2017,37(2) ‘jPA

FUCHGIL ) PRSI 2R D ERTT R E R () . 2

Yiitiais, 2015,35(1): 125

LI GB, WANG HB, LI ZG. Simultaneous determination of the

content of morroniside, chimonin, loganin and paeonol in Zhibai

Dihuang pills ( concentrated pills ) by HPLC wavelength switching

technology [ J ]. Chin J Pharm Anal, 2015,35( 1 ): 125

RN, A, TR, A5 7SR B L b DU M 53 1 HPLC

HEE L) ] REEZ k2R, 2010, 41(2): 126

LI X, WANG BJ, YUAN GY, et al. Determination of four effective

constituents in Liuwei Dihuang pills by HPLC[ J |. Chin J Pharm,

2010,41(2): 126

TR, R A S AR T 2 B PP AR i

SFRrsE L) ] IE RS, 2006, 31(23): 1925

WANG ZM, GAO HM, FU XT, et al. Multi—components quantitation

by one marker new method for quality evaluation of Chinese herbal

medicine[ J ]. China J Chin Mater Med, 2006, 31 (23 ): 1925
(AR3CF 2016 4F 2 1 17 A )





