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HPLC fingerprint analysis on Qibai Pingfei Granules and multi-components
determination

FU Juan" 2, ZHANG Hai-tao" 2, WANG wei" 2, LI Jia-chun" 2, HUANG Wen-zhe" 2, WANG Zhen-zhongl’ 2,
XIAO Wei"?

1. Jiangsu Kanion Pharmaceutical Co., Ltd., Lianyungang 222001, China

2. State Key Laboratory of New-tech for Chinese Medicine Pharmaceutical Process, Lianyungang 222001, China

Abstract: Objective To establish an HPLC fingerprint of the compounds in Qibai Pingfei Granules (QPG), and to make a
quantitative analysis. Methods Sample was extracted by 50% methanol. Phenomenex Luna C;g column (250 mm x 4.6 mm, 5 pm)
was used with a mobile phase of methanol-0.2% formic acid gradient elution. The flow rate was 1.0 mL/min, the detection wavelength
was 250 nm, and the column temperature was 30 C. The chemical component fingerprint similarity of 10 batches of QPG was
calculated with Chinese Medicine Chromatographic Fingerprint Similarity Evaluation System (2012) published by National
Pharmacopoeia Committee and the common peaks were identified by reference compounds. Results Fingerprints of 10 batches of

QPG were established and the similarities to the common mode were above 0.96. Totally 25 common peaks were found. Among them,
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peak 1 belonged to Pheretima, peaks 2 and 3 belonged to Pheretima and Ginseng Radix et Rhizoma (GRR), peak 4 belonged to GRR,
Schisandrae Chinensis Fructus (SCF), and Chuanxiong Rhizoma (CR), peak 5 belonged to GRR, Allii Macrostemonis Bulbus
(AMB), CR, and Pheretima, peaks 6, 8, 22, 23, 24, and 25 belonged to SCF, peak 7 belonged to Astragali Radix (AR) and SCF, peak
9 belonged to GRR and AMB, peak 10 belonged to Descurainiae Semen Lepidii Semen (DSLS) and AMB, peaks 11, 12, 13, 15, and
16 belonged to CR, peak 14 belonged to AR and DSLS, peaks 17, 18, 19, 20, and 21 belonged to AR. Based on the retention time, and
UV absorption spectra of reference compounds, six constituents including caffeic acid (peak 12), ferulic acid (peak 13), schizandrol A
(peak 22), schisantherin A (peak 23), deoxyschizandrin (peak 24), and schisandrin (peak 25) were identified. The linear ranges of
caffeic acid, ferulic acid, schizandrol A, schisantherin A, deoxyschizandrin, and schisandrin were 3.38—108.02, 3.60—115.33, 2.99—
95.61,2.81—89.77,3.26—104.17, and 2.89—92.45 pug/mL, respectively. In 10 batches of QPG samples, the contents were as follows:
caffeic acid of 0.412—0.429 mg/g, ferulic acid of 0.302—0.317 mg/g, schizandrol of A 0.182—0.195 mg/g, schisantherin A of
0.179—0.195 mg/g, deoxyschizandrin of 0.203—0.215 mg/g, and schisandrin of 0.131—0.144 mg/g, the amount of each indicator
composition among different batches changed a litte, and the sample quality is stable. Conclusion The method has good precision,
reproducibile, stability, separation, and can be used for the quality control of QPG.
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Pheretima vulgaris Chen TR, LI HES 2
IR A7 B A R 250 PEARALL % SRR K24 )5 0%
BT PR F) SR AR 24 T 58 4 5

2 FEEHER

2.1 BIiERHG

L Phenomenex Luna C;g #F (250 mm X 4.6 mm,
5um) ChTEAE; FAIAHA FIE-0.2% FH R K
B EEVEML : 0~20 min, 5%~23%H %; 20~50 min,
23%~50%HEE; 50~100 min, 50%~95% FEE;
PERALE R 1.0 mL/min; ALK R 250 nm; FEif
30 °C; BEFEE 10 uL, BRSARCE L Tk 1 F gt
FAMIKT 6 000,

22 REMBEmEERIHE &

R SRR TR FREH . DINHERR . PUBRIR . TiWk
THE., IR TLER. IR PR XSGR, N
50% F I B2 Tk T RER 95.61 pg/mL. WIIHERR
108.02 pg/mL. FiZEMR 115.33 pg/mL. Fik 1 H %
104.17 pg/mL. KT 43 92.45 pg/mL. TLHKF 15
F 89.77 png/mL VRS X A, BIAS
2.3 HiXRIBRAEIE

WA S, B 2 g, FEBRRE, B HIEHEIE N
i, ORI 50% HEE 25 mL, A 4HREL 30 min,
A, AL, B, BURVEWL RIS, by
I3 RIS BRI AL, RSB RRE, TRV  & 0
250 ST
24 FEEHEEIRE

US4 150301 1) QPG, 1% “2.37 Iy
FAR I, TELLERE 6 41, LLHIRFEREF S
T, THEE 25 AMNILATUE A O/ B 1N (] RSD 3)/hF
1.85%. VLSS 1 IREEFEFTASFR QLRI A 2 T
Ji 5 RBERE TR SC B s (AR LIRS, 45 RARBLRE 3
KT 0.96.

25 FBREMRIE
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PR, $% “2.37 TJ7 ik B i, R 3 IR
10 uL, 205%1F 0. 2. 64 104 14, 18, 24 h VEAMK
AHEO A o DA TR FH A 23 i, 1155 25 NI
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FERTIHR SRS S G 6 RT3 R4
BT I ARBLRE , AHBLRE 3 KT 0.96.
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T SR A R B b, S 12 S50 S ik
g, 13 SUWCNPTBLR, 22 S0 TR TRER, 23
SN TR TRER, 24 SN kTR E, 25 S1E
VSNIL SRRy
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12-caffeic acid 13-ferulic acid 22-schizandrol A 23-schisantherin A 24-deoxyschizandrin 25-schisandrin

1 10 #it QPG e L. XRIELEIE (R) REE X R HPLC
Fig.1 HPLC fingerprint for 10 batches of QPG and mixed reference substances
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2 QPG g EEHEHEEARRIER
Fig. 2 Fingerprint of characteristic peaks in QPG

X—0232 9, r=0.999 9; fiETFHZ ¥Y=10511 1.009 1, »=0.999 9. Tk Tl HLE 2.99~95.61
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0.716 6, r=0.999 9; Tik HEEH Y=1.017 4 X—  3.60~115.33 pg/mL. FWK T H Z4 3.26~104.17
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ng/mL. TR T 2 5EAE 2.89~92.45 pg/mL. filkT
Fis FHAE 2.81~89.77 ug/mL, 5 RIFMZMEER.
2.8.5 FEEERE US4 150301 [f) QPG, il
FARTRIR, TELSLIERE 6 £, DA R4
PRy RSD H, TWRTERERHAN 0.11%. WMIHER A
0.06%- FTZRFER A 0.10% TR T H %4 0.15%. 1L
WRF L3N 023% R FEEH N 0.12%.

2.8.6 FaEtkikE: WS N 150301 [ QPG,
g, W2 g, REEME, % “2.37 Wikl gtk
TV, RS SR 10 uL, 439 F 04 24 64 10 14
18+ 24 h FEANAH AL, DA ITRU FE bRV %
B RSD AH, TWRTFEERCY 0.34%. WIHERR A
0.11%- FIZLER A4 0.11%. FHWRFH N 0.17%. 1L
KN 030%. TR TEEH N 0.25%. 45R&
B LS 24 h B R IERE T

2.8.7 EEMRK LS R 150301 1 QPG,
g, W2 g, KESRRE, % “2.37 W PATHl% 6
R A, 4% “2.8.17 THALEIE, &R
PR I T 7 0. ORI S RS« BT 7
HWTHE, IR TFLHE. HW TR R 5
235904 0.195.0.417.0.302.0.209.0.131.0.152 mg/g,
RSD 1853 514 0.32%40.18%-0.27%+0.39% 0.48%-
0.68%, ZRFIATETEENE R I

2.8.8 InFEMIcERIRL B 'S4 150301 (1 QPG,
tan, BC1g, B9, FEEmOE, BERIEMRVIRY,
3451 4L, 43 AR I TR T EEH 195.58 ug/mL.
WNMERR 417.35 pg/mL. BUZEIR 302.11 pg/mL. Tk
THE 209.64 pg/mL. TR T 4% 131.50 pg/mL.
TR TEE 152.08 ug/mL (7R A0 SR 0.8
1.0~ 1.2mL, ¥ A 50%FEE 25 mL, 8 HHEE
30 min, A, #EAS, O, BCREWR, B,
8, TR, R TR FREF . oM . FT 8L
M. TR THER. IR T4O5R. AR TR T
B 4 99.62% 99.86% 99.47%- 99.48%.
98.49%+98.43%, RSD 73514 0.59%-0.32%+0.60%-
0.62%- 0.76%- 0.78%.

2.8.9 FEMIESER H 10 fit QPG, %M “2.3”
TR i A i, F €217 TR a4
PEERESI BT, 20l TH B 6 PR o i s o 4, 45 R
W 1.

AL 10 4tk QPG FE b HMIHERR Y 0.412~0.429
mg/g, FIBLIRTE 0.302~0.317 mg/g, Tk 1l HI7E
0.182~0.195 mg/g, HWETEEHE 0.179~0.195
mg/g, TR THZETE 0.203~0.215 mg/g, LT 4
FAE 0.131~0.144 mg/g, AN[FEHCRASFRAR RS 1)
BN, PR RE .

&1 QPGHMMNELER (n=2)
Table 1 Determination of QPG samples (n=2)

e

JRAE S HU(mg g )

W Bl 2R R FLRT I FLRT iR SIS RS SIS RAY S
150301 0.417 0.302 0.195 0.195 0.209 0.131
150401 0.422 0.303 0.198 0.181 0.206 0.136
150402 0.428 0.311 0.182 0.183 0.213 0.143
150403 0.424 0.305 0.189 0.188 0.208 0.138
150601 0.419 0.312 0.185 0.185 0.215 0.135
150602 0.421 0.315 0.190 0.186 0.206 0.136
150603 0.418 0.309 0.191 0.183 0.203 0.143
141201 0.422 0.317 0.189 0.179 0.209 0.139
141202 0.429 0.311 0.191 0.184 0.214 0.144
141203 0.412 0.313 0.183 0.185 0.215 0.135
3 Wi

HHit DAD Kl #$ 4 190~400 nm o T4
PR, SRR 250 nm K, AikgL,
AR IS B A, (o s FE 2R P A8 H A5 (i g
Iy B, ERE 250 nm A5 A FR G 1)K AR

A F IR TOWR 7 ORI BRI Lk
TR, HR T4 DR TEET 6 > & =il
KE K

M AR PRI 2, PRI TA) AT B I
FIHEEE, € T AR R AE S &
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JiiE, WEHTREENE T R T HE-0.02% —

BOR HEE-K. FEE-0.2% TR LNE-/KZRGexT

FRECE TS B RE R, 25 F FIE-0.2% R s AH R Se T

3R SUB % b & (0 15 06 1) 73 B ORI TR ALt s T

BT AdH Waters symmetry Cg (250 mm X 4.6 mm,

5 um). Phenomenex Luna C;3 (250 mmX 4.6 mm, 5

pum) Fl Kromasil Cig (250 mmX4.6 mm, 5 pum) 3

PR FRSUEIE R e, 4558 3 Mk iG]

BER. W TN 25, 300 35 CHif3EE,

S5 RN 30 CIN TSRSl I vh %t 3 0g 4y By

s R TR ER 0.8. 1.01 1.2 mL/min 7

I, 25 ARBR A 1.0 mL/min T34 804

b B 2y BT o TV IR 4 AR S

bR SR A RS vk L Jm vk, i PR A e
10 4t QPG & il E 45 AR S o, %

IR bR B TR , AN RIHEIR AR S R

PR 2R AR 10 HEAFRHLIR T QPG R4

T AT PR AEARL RS« AFDGT O B B [ R A oy U T AR

FIELEYE . bR 25 NMEEEEESRE T

L EANTR T . AR QPG 45 %2

MReE, L TR SO AL T AR EE R

MR BTERIR . TR TR R, IR 4%, AT

PR FH 6 AN o3 ()8 I 79, 1Rl g vk 1 {5 v

fifi, Al LG4 QPG i
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