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[Abstract] Objective: To establish the ultraperformance liquid chromatography (UPLC) fingerprint of
Pipa Qingfeiyin substance benchmark, and to establish a quantitative analysis method for simultaneous
determination of the contents of five index components, so as to provide reference for the quality control and
evaluation of this famous classical formula. Method: ACQUITY UPLC®” CSH™ C,, column (2.1 mmx100 mm,
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1.7 wm) was used with mobile phase of acetonitrile (A)-0.1% formic acid aqueous solution (B) for gradient
elution (0-7 min, 5%-7%A; 7-11 min, 7%-8%A; 11-22 min, 8%-14%A; 22-30 min, 14%-15%A; 30-35 min,
15%-25%A; 35-42 min, 25%-40%A; 42-45 min, 40%-50%A; 45-50 min, 50%-60%A) , the flow rate was
0.35 mL-min", the column temperature was 25 °C, the detection wavelengths were 278 nm and 248 nm. UPLC
fingerprints of 15 batches of Pipa Qingfeiyin substance benchmark were established, and the "Similarity
Evaluation System of Chromatographic Fingerprint of Traditional Chinese Medicine" software (2012 edition)
was used for similarity analysis, and the common peaks were assigned. Cluster analysis (CA) , principal
component analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA) were used to
evaluate the fingerprint data. UPLC fingerprint method was used to simultaneously determine the contents of five
components in the substance benchmark. Result: The method validation of fingerprint and determination
method was good, the similarities between 15 batches of Pipa Qingfeiyin substance benchmark and their control
fingerprint were =20.997, 23 common peaks were identified and 11 chromatographic peaks were identified. CA,
PCA and OPLS-DA divided 15 batches of the substance benchmark into two groups. The linear relationship of
phellodendrine hydrochloride, chlorogenic acid, berberine hydrochloride, palmatine hydrochloride and
ammonium glycyrrhizinate was good in a certain range of concentration (R*>0.999), their average recovery was
96.47%-101.16%, and the contents of these five components in the substance benchmark were 0.87-2.00, 1.53-
5.95, 18.45-33.97, 3.87-6.29, 1.02-4.12 mg-g"', respectively. Conclusion: The established UPLC fingerprint
and multi-index component content determination methods have strong specificity, good resolution and high
sensitivity, it can be characterized except for the Ginseng Radix et Rhizoma flavor, which can provide reference
for the quality control and evaluation of Pipa Qingfeiyin compound preparation.

[Keywords] famous classical formulas; Pipa Qingfeiyin; substance benchmark; fingerprint;
determination; cluster analysis (CA); principal component analysis (PCA); orthogonal partial least squares

discriminant analysis (OPLS-DA)
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Fig. 2 UPLC fingerprint of 15 batches of Pipa Qingfeiyin
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Fig. 6 OPLS-DA scoring plots of 15 batches of Pipa Qingfeiyin

substance benchmark
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Fig. 7 OPLS-DA loading plots of Pipa Qingfeiyin substance
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Fig. 9 UPLC chromatograms of Pipa Qingfeiyin substance

benchmark

5 B — X B i i A I R 20 0 R A — R S AN [
JOT B VB VA R, 4 2.2.4 TN €855 S R E L i SR
0 3 e g T AR, A e T AR S AR AR ok L 5 ik
JE g R AR, 2 Wi b v il £, LR 2, A SRR 5 Rl
3 AE A BB e S R P9 e T AR A R A 2k

x2 MEBEMRYRBEEPSHIERRIHEEXRER

Table 2 Linear relationship of 5 index components of Pipa

Qingfeiyin substance benchmark

2

s SR AR )7 7R e :
/mg*L

LR BB Y=5 525.291 3X-605.834 2 1.000 0 2.97~94.99

Y=6 046.983 1.X-1125.3428  1.0000 3.22~80.54
ELR/NEEDL Y=19 383.673 4X-11 093.634 8 1.000 0 6.11~244.32
LR M YT Y=25 329.608 6X+714.362 4 1.000 0 1.24~77.47

Y=4677.401 2X-41.973 9 0.9999 7.23~90.37

2.5.4 K%K U — LA Bl P S v
(FEAh ST10) HE IR 5l 1 W, e 2.2.4 390 F (3% 45 1F it 4
HERE 6 YR, VT3 58 R B M0 2 I R | £6 R /)N BE A L £
PR B 57T H R R i 0 T B RSD 43 BN 1.0%,
0.9%,0.3%,0.3%,0.4% , ¢ B Z 4% 56 i W4
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2.5.5 faEthiEe  HCIE — AL AE S MOk ) BT R v
(K S10) I Fh s i, 20 3 Tl 45 /5 0,2, 4,8, 12,
24 h¥% 2.2.4 WU R (0385 2% (4 0, 155 45 1R B M 0
SRR IR AR TR /N EERK R R T Sh VT T R R e 0 1A FR
) RSD 43 % M 1.0%,2.2%,0.5%,0.4%, 1.1%, 3 ]
P S IR TR 24 h R E ME R

2.5.6 HEAE MR HCE AL AL Mk BT A v
(BEfH S10) A L3 5 78 T 6 1), 42 2.2.4 T0 £ 3% 2%
W SE 0 sk 3 ], 5 30 R AR B L &% R R L Eh R
/NBEGR R R T E VT H R R B OV ¥ T 43 853 )
9 1.07,1.75,17.87,3.75,1.51 mg-g", RSD 43 % N
0.5%,0.1%,1.3%,0.8%, 0.1%, % W3 i% J7 ¥ & & 1k
R4t

2.5.7  fNFE RS RIS A T8 AR AT
(14 AL A il TR P o G o (RE T S10) 29 0.075 g, K
B AT 6 407, 53 4% BEAE & v AR R R A3
LA 2.2.3 50T e il i) £R 12 2 A0 L 2% S5 R L Eh iR
ANBERE AR TR L T YT | H R R A R ORI . %
22,050 F 7 i A A T A TR, H 2.2, 4 T R A%
PN S T 55 ER R B R B L % D IR L ER R /)N BE B L ER
R [ By 7T L H R B Y 1 2 m A ml iR Ay i Dy
101.16%,96.47%,97.41%,98.41%,98.13% , RSD 4}
WK 1.8%,2.6%,2.9%,2.3%, 4.8%, 7 W 1% )7 1% #E
T &E

2.5.8 FEMRINGE B 1S HEALHE I Ak 4 T 3 oE (R
fh S1~S15) , ¥ 2.2.1 W F J7 v il & A3 7 R, 3%
22,400 F A REA A2 T S AN ER B A i
45 L F WY 15 HE Wy o i offe AR R BAA B L S AR L ER
TR /N BE A AR TR B 5 VT H R B 43 B0 1Rl 4y
%) 4 0.87~2.00, 1.53~5.95, 18.45~33.97, 3.87~6.29,
1.02~4.12 mg-g", WL 3,

3 i ERYE

3.0 WERMER & LA &R I i
% TR0 S o W o S o (R R4 . AR 5 LUK
A ENCEON K S RO R E g T G E B
F (78 J7 R ) ) I FH A A A A K o A
ML T Bl AR 42 7 iR O B 24.62 g, IR % AL Ty 4%
20k N O BRAIE R E T2 5 R B 4 0 2
FEAR — 0, AW IR AT LA AL J7 ) 4% 2.0 00T B
7L AT RUE AT 4 K P AT RLE TR RO A )
TR AT, A A AT 33t i 2K 0y o 6 M (4 A5 Ak O it ), G P
1309 BT B E AT G S e 2 B A AR

3.2 R ST IR ER T A
[F] 412 s 301 (7K, 50% HH e, H i, O, 50% L)
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R3 ISHMBEHRYRBERSNMERRIHRESH
Table 3 Contents of 5 index components in 15 batches of Pipa

Qingfeiyin substance benchmark mg-g!

Bedh ERPRMEMAT SRR EhER/NEERL IR ST R B

S1 1.04 1.78 22.72 3.96 1.82
S2 1.40 1.53 24.07 4.05 4.12
S3 1.51 5.95 30.17 6.29 2.66
S4 1.66 3.76 24.14 4.19 2.62
S5 1.74 4.67 28.33 5.22 1.02
S6 1.41 3.91 22.45 4.30 2.12
S7 1.28 2.61 23.78 4.52 1.80
S8 1.38 3.78 27.81 5.64 2.52
S9 1.64 2.13 24.26 4.41 2.44
S10 0.95 1.84 18.45 3.87 1.69
S11 2.00 3.95 33.97 6.20 1.65
S12 1.60 1.81 32.10 5.47 2.47
S13 0.87 2.50 25.26 5.34 2.99
S14 1.74 5.67 32.49 5.69 2.25
S15 1.52 3.41 29.18 5.31 1.45

AN B (A ) AN [ 4 B[] (15,
30,45 min) il 25 9 At 5 W, 2547 UPLC 40 A, 4%
WEAN B TS Ay B AR XT LR AT . AR R kB
FH 50% H B 75 30 min REHR IO Ry 58 4, HiZ 7 i
PR fRT A

3.3 @AM BURK H T O - R K
VTR - R KV T L G - VR K U R LAY
WM R G, AW e % B 2 -0.1% F R 7K 1 M
i BN AH HEAT AR RE DR ET o B RO B R 0
B LR, SR DAD #4174 I K 4 (190~
400 nm) , LU AR 15 S KA AR SCRE(E B . DAL
T WKy B R AR TR E O R R E A o, Ol SR
RO EEGEEEE BTHT 280 & e, i
BEFH OB K U0 e v, BRI 38 4K AR TF A 0~32 min,
278 nm;32~50 min,248 nm,

3.4 PRI E B R ITRIR 22 A
B 2%, Ve B HLA AR M 1 b 2 A3 R AT B
SE BEAE — 2 P B b0 i 700 0 o AT ) BT
AR I 2K T A A i AR L L R A
Zo, BV ORISR AT M RO R CRE S ) Y R
BLAUR LN 2 . T OE R AT 38 AR T RS KR
B, By AR A E A L 2. A SR
T, AR RO I AR R R 2, P R
R ez . BARHEIE R A AT 1Y 77 2 5 9%
e TN TR VT TR 25 U0 AH G2 A AR i 3 1 R v i
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