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Study on quality control of Hanchuan Zupa granules by HPLC
fingerprint multi — pattern recognition combined with multi — index
component determination

WEI Pei' , CAO Chun — quan®, QIAN Miao', ZHU Rui —juan', SUN Xin — tang'*

(1. Food and Drug Technology Department of Shandong Vocational Animal Science and Veterinary College, Weifang 261061, China;
2. Pharmacy Department of Heze University, Heze 274000, China)

Abstract  Objective: To establish the HPLC fingerprint and multi — component quantitative analysis of
Hanchuang Zupa granules, and evaluate the quality of multiple batches of Hanchuang Zupa granules by chemical
pattern recognition technology. Methods: The sample pretreatment conditions and chromatographic analysis
conditions of Hanchuang Zupa granules were optimized, and the optimal HPLC fingerprint and multi — component

quantitative analysis method were established as follows: stationary phase was YMC — Pack ODS — A column
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y
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(250 mm x 4.6 mm,5 pum, 12 nm) was adopted, and the mobile phase was acetonitrile — water ( containing

- 2128 -

0. 1% phosphoric acid) with gradient elution, the detection wavelength was 220 nm, the column temperature was
30 °C, the flow rate was 1.0 mL + min~'. Hierarchical cluster analysis (HCA) , principal components analysis
(PCA) and orthogonal partial least squares — discriminant analysis ( OPLS — DA) were applied to evaluate the
quality of 17 batches of Hanchuang Zupa granules. Results: Methodological investigation of HPLC fingerprint and
content determination were well verified and met the analysis requirements. A total of 25 common peaks were
obtained by full peak matching, and eight of them were identified by comparing with the retention time of mixed
reference substances. The similarities of 17 batches of samples were above 0. 90, which showed good consistency
and stability between the samples. Seventeen samples could be classified into three clusters. Three principal com-
ponents from 21 common peaks were extracted by PCA. Six quality differential compounds were presented in the
fingerprints by OPLS — DA, including rutoside, gallic acid, ammonium glycyrrhizinate, chlorogenic acid and so
on. The resolution and linear relationship of eight components in quantitative analysis were good. The average
recovery rates were 98. 0% —99. 1% with RSD <2.0% . Conclusion: In this study, the qualitative analysis of
HPLC fingerprint and quantitative analysis of multiple index components is specific, simple and accurate, which
can provide a reference for the quality control and quality evaluation of Hanchuang Zupa granules.

Keywords: Hanchuang Zupa granules; high — performance liquid chromatography fingerprints; chemical pattern

recognition; quantitative analysis; quality control
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Fig.1 HPLC fingerprints of 17 batches of Hanchuan Zupa granules and reference fingerprint

0.8

0.6 1

A/ AU

0.4+

02

LU L UL L

FESEF(Apium graveolens L seed)

FUHLA6(Rosa Rugosa Thunb.)

-
s

B (Glyeyrrhiza extract)

YRR (Adiantum capillusveneris L.)
Hh# 5 Hyssopus officinalis L.)

2 Ff: il (sample)

t/min

B2 FiniEE SRR f S A 75 B Rk 25T A HPLC

40 45 50 55 60

Fig.2 HPLC chromatograms of Hanchuan Zupa granules sample and single medicinal herb
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Fig. 5 PCA score plot of 17 batches of Hanchuan Zupa granules
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Fig. 8 High performance liquid chromatograms
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x1 SAMHANEKEXRR
Tab.1 Linear relationship of 8 components
J§%43 ( component) [8] 5 5 #2 ( regression equation ) r 2R P31 [l (linear range) /(g - mL™")

B T2 (gallic acid) Y =551.56X +236. 84 0.999 5 21.16 ~190. 4
23 J5UIR ( chlorogenic acid ) Y =1256.27X +362.45 0.999 3 4.310 ~38.79
BLAE IR (tannic acid) Y=1469.87X +714. 56 0.999 4 3.206 ~28. 86
75T (rutin) Y =657. 84X +542. 36 0.999 7 13.23 ~119.0
HHH (liquiritin) Y=1245.57X +362. 14 0.999 8 4.623 ~41. 61
i iz 2 ((quercetin) Y=1652.14X +634. 15 0.999 6 2.392 ~21.53
LR ( rosmarinic acid) Y=1547.12X +536. 21 0.999 3 1.702 ~15.32
HHER ( glycyrrhizic acid) Y =487.69X +714. 25 0.999 4 16.02 ~144.2

PETVH R MR R H R R T (n =
6) ff) RSD 4% % 0.98% . 1.2% . 0.69% . 1.3% .
0.67% 1.4% \1.6% 1. 4% , WL A HE 56 1 RLAF o

2.5.4  FROEEREE  HOIE AR R 0K (ST 1%
“2.2. 2730 &y kil s TR, 20 TR A U O
3.8.15.20.28 36 h,#%“2. 17 I (a8 S5 R0 10 SR 0
TR ZERBER TR AR IR ARG 7 T H
Mt R R H R IR I (n = 6) 1Y RSD 53331
N 0.85% ., 1.7% . 0.74% . 1.1% , 0.95% . 1.9%
0.66% \1.7% , AWM i 8 36 h NARE PE R AT

2.5.5 HAEMERE  HCE NG AL 0B (ST, 4%
2.2. 2755053 AT 4 6 D i TR, #0217
TGS AR BT, 10 SR A 1A ARA 2. 5. 27 T R

[l 7 A FE M AR PSR, 3R 8 AN LA i
HRSD, Z5RWE TR SR LR 5 T CH A
T M R AR IR CH R & it (n =6) B9 YE S
524 5.309.0. 860 .0. 773 .3.394 1. 137 ,0. 556 ,0. 371 ,
3.930 mg - g”',RSD 435 1.2% . 1.7% . 0.87% .
1.8% 0.98% 1.7% 1.3% 1.7% , 38 )y ik 8
KA

2.5.6  JmFERICERIATE  HOIE i tHLIA S0RL (ST) B
B PRI 6 34 1.0 g, 730 B 6 M HIEHETE
R, A A2, 2. 17 TR A X B it 45 5. 0 mL,
Fie 2. 2. 27 WU VA A B R, R 2. 17 T
ZRAFHREINE 0 5% 3 B, TR B3 IR (] 8
S RSD, G R 2,

x2 8AMSTHIMEEKERIXEER(n=6)

Tab. 2 Recovery results of 8 components

Sy TR R A 5 MEVES -2 [ i RSD/
( component ) ('sample content)/g  (content)/mg (added) /mg (detected ) /mg (recovery)/%  (average recovery)/% %
HE TR 1.021 5.420 5.290 10. 63 98.6 99. 1 0.61
(gallic acid) 0.996 0 5.288 5.290 10. 57 99.8
1.014 5.383 5.290 10. 64 99.4
1. 005 5.336 5.290 10.53 98.3
1.032 5.479 5.290 10. 72 99.2
1. 026 5. 447 5.290 10.72 99.6
R 1.021 0.879 1 1.078 1.924 98.1 98.5 1.3
( chlorogenic acid) 0.996 0 0.857 6 1.078 1.932 100. 6
1.014 0.873 1 1.078 1. 895 96. 6
1. 005 0.865 3 1.078 1.912 98.4
1.032 0.888 6 1.078 1. 956 98.1
1. 026 0.883 4 1.078 1.935 99.2
VR 1.021 0.787 2 0.801 5 1. 596 100. 9 98.4 1.6
( chlorogenic acid) 0.996 0 0.767 9 0.801 5 1. 564 99.3
1.014 0.781 8 0.801 5 1.559 97.0
1. 005 0.774 9 0.801 5 1. 566 98.7

HWEHR L
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F2(4)
% IR R A 5 HEVES -2 [ i RSD/
( component ) (sample weight) /g (content)/mg (added) /mg (detected ) /mg (recovery)/%  (average recovery)/% %
1.032 0.795 7 0.801 5 1.574 97.1
1. 026 0.791 0 0.801 5 1. 569 97.1
7T (rutin) 1. 021 3. 467 3.306 6.717 98.3 98.0 1.3
0. 996 3.382 3.306 6. 685 99.9
1.014 3.444 3.306 6.671 97.6
1. 005 3.413 3.306 6. 684 98.9
1.032 3.505 3.306 6. 695 96.5
1. 026 3.484 3.306 6. 688 96.9
HEH (liquiritin) 1.021 1. 158 1. 156 2.301 98.9 98.0 1.4
0.996 0 1.129 1. 156 2.285 100. 0
1.014 1. 150 1. 156 2.269 96. 8
1. 005 1. 140 1. 156 2.258 96.7
1.032 1.170 1. 156 2.291 97.0
1. 026 1.163 1. 156 2.301 98.4
i Kz 2 ((quercetin) 1. 021 0.564 6 0.598 0 1. 145 97.1 98.8 2.0
0.996 0 0.550 8 0.598 0 1. 152 100. 5
1.014 0.560 7 0.598 0 1. 139 96.7
1. 005 0.555 8 0.598 0 1.162 101. 4
1.032 0.570 7 0.598 0 1.155 97.7
1. 026 0.567 4 0.598 0 1. 162 99. 4
KL 1.021 0.378 8 0.425 6 0.804 1 99.9 98 1.9
(rosmarinic acid) 0.996 0 0.369 5 0.4256 0.798 5 100. 8
1.014 0.376 2 0.425 6 0.788 5 96.9
1. 005 0.3729 0.4256 0.786 7 97.2
1.032 0.3829 0.4256 0.792 4 96.2
1. 026 0.380 6 0.425 6 0.795 8 97.6
H w2 1.021 4.009 4.006 8.001 99.6 98. 1 11
(glyeyrrhizic acid) 0.996 0 3.911 4. 006 7.856 98.5
1.014 3.982 4. 006 7.954 99.2
1. 005 3.947 4. 006 7. 847 97.4
1.032 4.053 4. 006 7.963 97.6
1. 026 4. 029 4. 006 7.914 97.0

2.5.7 FEARIGE R WAL BURE 17 dit, $% B9
“2.2. 27005k, ATl w AR A R 3 Oy, #0217
T S EIEREIE  IC R B TR R RAEIR |
FOTVH R MR R R H R R e AR, T
A FEMALIARIR i 8 SIS . APRILAR 3.
3 iFig
3.1 JREESRIR IS
AW L OPLS — DA $R 5 1 52 1) %€ i 4L My i

KR 6 NSRRI G 9, 488X 28 3 X

R LA A, RN T I 4 A4S, 2 D
T B TR HHIRAMSRIR, ¥R Lk 4 4>

VER e AR B, T34, h 4 B IR 2 ph A
Hyssopus officinalis L. BAGEEE L S LA IR
SELTRIAE R A RO o BRI R T AN
BRI R L AR s Bk R LA v R R A
T R BRGE R  Ph3L, BAT RAFIOHTR P ek
SEPGEVE RN T B R o SR R s BUBRAE
WEHEYIBOR Rosa rugosa Thunb. [ THRAETE I
TR SRACRR A H 2 H AR FE AR s H R
B H R AN R 40 o R =i R S
SRR TG PR A, FLA 1k % ity T R
kP MR AR TR R R AR IR

RO R
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x3 8ITHTRENER(n=3)
Tab.3 Results of content determination of 8 constituents
#ht (content) /(mg + g~')
55
(number) WETR g5 AERR T e Wit % R R
(gallic acid) ( chlorogenic acid) ( chlorogenic acid) (rutin) (liquiritin) ~ ( quercetin) (rosmarinic acid)  ( glycyrrhizic acid)
S1 5.309 0. 861 0.771 3.396 1. 134 0.553 0.371 3.927
S2 5.295 0.918 0.775 3.312 1.025 0.563 0. 386 4.215
S3 4.965 0. 823 0. 780 3.194 0.962 0.531 0.339 3.618
s4 5.578 0.897 0. 786 2.476 1. 035 0. 565 0.309 3.661
S5 5.263 0. 986 0.769 2.567 0. 996 0.474 0. 389 3.530
S6 4. 825 0.920 0.776 3.119 1. 113 0.570 0.431 4.476
S7 5.673 1.443 0.877 1.497 0. 996 0.556 0. 348 3.045
S8 5.536 1.422 0. 884 1. 429 1.014 0.591 0. 335 2.995
S9 5.536 1.439 0.761 1.433 1. 051 0.584 0.324 2. 859
S10 5.673 1. 443 0.931 1.497 0.996 0.610 0. 348 3.045
S11 5.123 1. 094 0. 958 1.463 0.799 0. 621 0.363 3.175
S12 5.507 1.182 0.931 1.511 0.953 0.707 0. 420 3.366
S13 5.172 1.383 0.775 1.470 0. 850 0. 626 0.373 3.167
S14 5.172 1. 037 0.877 1.462 0. 842 0.633 0.384 3.177
S15 6.324 1.781 0. 834 3.419 1.025 0.707 0.431 3.903
S16 6. 496 1. 871 0.761 1.789 1.193 0.701 0.372 3.707
S17 6.792 1.739 0.931 2.082 1.283 0.761 0.415 3.796

FOT VH R MR SRR R R 8 A s E
ZH R D R PR T o
3.2 By SRS A R B

DI IR B IF IR EAGIR T H R M
R REFRAH SRR 8 A4 i TR B (HRBCR)
REEER, ALRE S PR O 2 1558 3 2 A
I PRI e P SRR 1 3 AR 5K, XHRE
PRGN, 25 R BRS8N A SRy
AR PR B R SRR R H T A H R Y
PRBCRACER R B (BRI IR, A el £
BUEACER 5T Mk 28 FIRRIE IR 4 2 SR i
15, B LA AR B R PR R, o — 2B SRR L
B ) 760 PR AR 00O B BB 1 5 ), e 28 0 e 1
PRICEAT PRI S ST AR 2. 0 g FEBIMA 50% H
B KU S0 mL, fiER A1 40 min, 43551 2% ¢ L
fit — 7K FHEE - 0. 1% WERFN P - 0. 1% W5 IR , LA -
KCHE 0. 1% HERFI LN - 0. 1% B i s A R 40
M EREEL 2R NG - 0. 1% R RGO F S+ 5
H 5B EYH R 25K, B A Ry FE Wi tEL A AR 48 S A
TR BNV RS 2k A DAD £l #57E 200 ~400
nm PR ZPR RTE 220 nm EKAL , A5 IEEL
HAZ | HA g T AR (R H , B 8 A4 bR i

HWEHR L

SRUEETE A3 B LB RE L 2K
3.3 A s

ARG T R ER A 3 A Al Y
17 HRERLZEST TN 5E , AR O RE il oA — E 91U
Yo H8SUEITEAR LB PP 45 2R B, AR T K 9 iy
ALARIURE 17 HEAE b 45 SCRIEARUEAE 0. 90 DILE 3R
B[] ) 552 114 58 Wi AL 0RO o 5 8 AR — Bk A 2
PERS s E— A B HCA (PCA H1 OPLS - DA S¢4L7%
BRIUBIEARS 17 HERE R AT LR G 20, 45 R AR
R IEmALIARURL A A ROy — 38, HAf ik T 16 g
(FT) 3 FIE(RETIR) 15 Fi§ 23 Sig 24 5
W (H LI ) AT S0 (SRR ) 6 B 22 S i 1k
BT AR AT VB TR H R BRI R 4
Gro ZERTRAET DRI ROR R TR R
X Mg AELF AT 114 Jo 42 o A 3 S B T, 5 L2
RIEAR—F, SRHE— PR 6 AR 22 S bR i M
OrERT TR BAE 16 SR T ST R Tl
3 SR TEELAL 15 S 24 S8 T H 5
R 23 SUEIHJE TERAIR, ) AL LGP Ik A5
SR A R AR T S KR

ARSI R FH ) — €38 2% s 5 T W AEL P 00K 1
B RE T 2 03 A i [ I o A, S O A R
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JE PR, MERAE Al RN AR AR AR TE
Mg REL A RIDRIE 14 Jo o 22 57, 5 M 00 o o i 9 22 1, A
17T A B AR 32 1l 790 o B R R~ A A0 , D L i
PRIEE B R AR L E B 4
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