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Establishment of HPLC Fingerprint, Chemical Pattern Recognition Analysis and Content Determination
of Duzhong Butiansu Pill

LIU Min', CAO Guogiong',ZHANG Shilin’, GE Qiuping’, LIU Ya*, ZHANG Yongping' (1. School of Pharmacy,
Guizhou University of TCM, Guiyang 550025, China; 2. Guiyang Dechangxiang Pharmaceutical Co., Ltd.,
Guiyang 550002, China)

ABSTRACT OBIJECTIVE: To establish fingerprint of Duzhong butiansu pills, analyze its chemical pattern recognition, and
determine the contents of 7 components in Duzhong butiansu pills, so as to provide reference for the quality control of the
preparation. METHODS: HPLC method was adopted. The determination was performed on Pntulips BP-C;s Plus column with 0.2%
phosphoric acid water-acetonitrile as mobile phase (gradient elution) at the flow rate of 1.0 mL/min. The detection wavelength was
set at 330 nm, and column temperature was 35 “C. The sample size was 20 uL. With paeonol as the reference, the HPLC
fingerprints of 12 batches of Duzhong butiansu pills (S1-S12) were established with Similarity Evaluation System for TCM
Chromatographic Fingerprint (2012 edition) ; common peaks were determined and the similarity was evaluated. The
chromatographic peaks were identified by comparing with the reference substance. SPSS 21.0 and SIMCA 13.0 software were used
for cluster analysis and principal component analysis, and 22 common peaks were evaluated. The contents of the identified
components in 12 batches of samples was determined by the above HPLC method. RESULTS: A total of 22 common peaks were
identified in the HPLC fingerprint of 12 batches of Duzhong butiansu pills, and the similarity was no loss than 0.960. There were 7
chemical components identified, which were gallic acid (peak 1), chlorogenic acid (peak 3), liquiritoside (peak 6), hyperoside
(peak 7), verbascoside (peak 8), icariin (peak 14) and paeonol (peak 15). Among the 12 batches of samples, S1, S3-S5, S7,
S9 and S11 were classified as one category, S2, S10 and S12
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were clustered into one category, S6 was one category and S8
was one category. The 22 common peaks were divided into

three principal components. The characteristic value (15.130)
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BifEL, E-mail:642055255@qq.com samples, the contents of above 7 components were 18.196 2-
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31.951 3,0.000 6-0.049 4,0.234 8-0.415 9,0.039 5-0.079 1,0.053 5-0.249 3,0.000 5-0.000 8,0.646 4-1.146 9 mg/g, respectively.
CONCLUSIONS: HPLC fingerprint of Duzhong butiansu pills is established successfully. Twelve batches of samples are clustered

into 4 category. Peak 3 (chlorogenic acid) and peak 4 (unknown) may be the important factors causing the difference of samples.

The content of gallic acid is the highest among the 7 components.

KEYWORDS Duzhong butiansu pills; HPLC; Fingerprint; Chemical pattern recognition; Content determination
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Fig 1 HPLC superimposed fingerprints and control
fingerprints of 12 batches of Duzhong butiansu
pills
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Note: 1. gallic acid; 3. chlorogenic acid; 6. liquiritoside; 7. hypero-

side; 8. verbascoside; 14. icariin; 15. paeonol
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Fig 2 HPLC chromatogram of mixed control solution
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Tab 1 Relative retention time of common peaks in
HPLC fingerprints of 12 batches of Duzhong
butiansu pills

N 2 S3 S4 S5 S6 S7 S8 S9 S10 siosi2
0.0935 0.0871 0.0873 0.0862 0.0886 0.0875 0.0861 0.0860 0.080 0.0917 0.0891 0.0860
0.709 0.1641 0.1641 0.1644 01643 01647 0.1644 0.1644 0.1644 0.1703 0.1655 01639
02699 02659 02659 02661 02661 02655 02662 02662 0.2662 02697 02667 0.2656
04092 04084 04085 04085 04085 04073 04084 04086 04086 0.4091 04085 04082
04647 04627 04628 04629 04630 04620 04629 04630 04629 0.4649 04630 04624
04867 04853 04855 04855 04856 04848 04853 04856 04855 04873 04856 04852
05110 05092 05104 05104 05104 05100 05101 05105 05105 05118 05105 05101
05305 05302 05303 05303 05303 05297 05298 0.5304 05303 05308 0.5304 05300
0.5821 05819 05819 05820 05820 05817 05817 0.5821 0.5821 0.5829 0.5822 05820
1006277 06274 06275 06276 06275 06272 0.6273 0.6278 0.6276 06287 06280 0.6278
1107228 07230 07230 07234 07232 07229 07228 07232 07231 07244 07234 07235
1207597 07598 07598 07602 0.7600 0.7599 0.7598 0.7600 0.7599 0.7612 0.7603 0.760 3
13 09440 09447 09446 09447 09447 09451 0.9450 09452 09452 09449 09459 09460
1409662 09670 09670 09670 09669 09674 0.9673 0.9675 09674 09673 09682 09684
15 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 10000 1.

16 L1524 L1530 L1532 L1530 L1532 LIS37 LIS3S LIS3S LIS34 LIS28 LIS37 L

17 13818 13826 13824 13823 13825 13830 13828 13832 13828 13816 13834 L

18 14278 14287 14285 14283 14286 14292 14289 14294 14290 14277 14295 1.

19 14398 14407 14404 14403 144006 14411 14409 14414 14410 14396 14415 14415
1 1
1 1
1 1

&=
Jo

O oo —a o L B Lo D —

20 14872 14882 14876 14876 14879 14884 14882 14887 14883 14868 14887 L.
20 15227 15237 15231 15231 15235 15242 15239 15246 15240 15225 15244 1.

1
1.
1.
1.
1.
.
1.
22 16146 16157 16151 16150 16152 16161 16158 16166 16161 1.6143 16164 1.

China Pharmacy 2021 Vol. 32 No. 8 - 963 -



S10.S12 05— ,86 —J, S8 N —2A, HERI TPk
KL 3
®2 12#tA AR FEAF R HPLCIES EIEHLHIEN
TR XU E AR
Tab 2 Relative peak area of common peaks in HPLC
fingerprints of 12 batches of Duzhong butiansu
pills
A A T V!
01583 01427 01517 00511 0.1527 0.1593 0.1420 01267 0.1527 0.0755 0.1416 0.1619
0.0774 00624 00638 0.0685 0.0642 0.1600 0.0630 0.0789 0.0642 0.0762 0.0676 0.0649
0.0884 0.0732 0.0770 0.0833 00770 01773 0.0777 0.1114 00788 0.1018 0.0821 0.0805

1
2
3
4 02185 01942 02063 02213 02078 04121 02065 02591 02001 02609 02054 0.1945
501013 01027 0.1149 01168 01095 02334 0.1113 0.1213 0.1107 01152 01145 01127
6
1
8
9

0.1157 0.1030 01216 01178 0.127 02549 0.1118 0.1240 01150 01217 01161 0.1128

00284 00226 00336 00281 0.0244 01591 00248 00495 00247 0.0278 0.0277 0.0249

01077 00846 0.1039 0.0964 0.0888 0.1975 0.0915 01339 0.0909 0.1095 0.0939 0.0873

00539 00467 0.0499 0.0519 0.0485 0.0925 0.0501 0.0598 0.0483 0.0505 0.0493 0.0467
10 01361 01210 01263 01376 0.1227 02592 0.1278 0.1605 01228 01248 0.1252 0.1169
1000918 0.0817 0.0856 0.0907 0.0840 0.1754 0.0848 0.0907 0.0842 0.0869 0.0845 0.0823
12701964 01665 01739 0.1842 0.1869 03656 01717 01713 0.1853 0.1899 0.1742 0.1730
1300946 00780 0.0805 0.0860 0.0793 0.1547 0.0808 0.1047 0.0792 0.0836 0.0779 0.0718
14 00591 00565 00589 0.0618 0.0579 0.1001 0.0590 0.0700 0.0561 0.0556 0.0570 0.0543
15 10000 1.0000 10000 10000 1.0000 1.0000 1.0000 1.0000 10000 10000 10000 1.0000
1600591 00581 00589 0.0634 0.0587 0.1192 0.0585 0.0583 0.0608 0.0603 0.0615 0.0594
1701065 01048 0.0071 0.1092 0.1071 0.1832 01079 01005 0.1065 0.1099 0.106 1 0.108 1
18 00892 0.0876 0.0908 0.0919 0.0902 0.1411 0.0921 0.0901 0.0879 0.0876 0.0870 0.0872
19 00941 00956 0095 0.0978 0.0978 02023 0.0982 0.0925 0.0971 0.0999 0.0979 0.1010
20 04205 04385 04363 04310 04356 05490 04338 04012 04392 04498 04414 04519
20 00371 00374 00376 00376 00369 0.0586 0.0376 0.0342 00370 0.0375 0.0368 0.0380
2200095 00093 00701 00700 0.0702 0.1012 0.0704 0.0658 0.0703 0.0693 0.0686 0.0702

3F-J7 Euclidean i i
0 5 10 15 20 25
SS — 1 1 i 1 1

S9

S11

S3

ST —
Sl

S4 4‘
S2
S12 —|

S10

S6 |

S8
B3 128t fibRIEH BB LSRR E
Fig 3 Cluster analysis dendrogram of 12 batches of

Duzhong butiansu pills
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1,15, 17~18.20~22 15 B . Emsr 1 135y R AR
RAFAT WA I 1~4,8~9 13, Horh g iy ki 3, ok
U 4, U BH UG 3 (2R ) A 4 (R 1) RT BB 52 A i
ZRMEERER LR 3. 12 4 ATRNR R I
WERE AR B 43 R 425 ,S1.83~85 87,8911 H—2&, 82,
S10.S12 H—2,86 H—%, S8 N —2A, HRA /4 R
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F3 128t PR REF A A 22 NS HIE D RBFERE
Tab 3 Score coefficient matrix of 22 components in 12
batches of Duzhong butiansu pills

5 FHa1 Fii2 Fh3
! 0.148 -0.220 —0.062
2 0.141 0.004 —0.093
3 0305 —0.132 —0.207
4 0298 —(0.140 —(0.189
5 0.025 0.073 0.013
6 0.037 0.074 —0.005
7 0.030 0.104 —0.04
8 0252 -0.13 —0.131
9 0.123 —0.055 0.004
10 0.09 —0.016 0017
11 —0.003 0.075 0.062
12 —(0.034 0.111 0.056
13 0.152 —0.079 —0.019
14 0.076 —0.052 0.064
15 0.066 —(.184 0081
16 —(0.004 0.152 0.113
17 —0.13 0.121 0.196
18 —0.069 0.012 0.208
19 —0.102 0.180 0.085
2 —0.003 —0.142 0.139
21 —0215 0.108 0324
n —0.117 —0.014 0.268
%4
4 T
2 o
= 0 . ?*59 o
= 9 00 @12
—4
o
—6
-8
—15 —10 —5 0 5 10

1]
B4 12#tAMIiRBEANERSESE
Fig 4 Principal component score chart of 12 batches
of Duzhong butiansu pills
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Note: 1. gallic acid; 3. chlorogenic acid; 6. liquiritoside; 7. hypero-

side; 8. verbascoside; 14. icariin; 15. paeonol
b HAMIRIFAR TSN ERERE BIEE
Fig 5 Specific experimental chromatograms of 7 com-

ponents in Duzhong butiansu pills

2.7.5 BMEXRRBE W70V RIRA X B
Fe“2.7.37 WU A5 AR #ERE 10,15.20.,25 .30 pL,
ISR IETH AN o DARFIN A3 BT i (o, pg) B AR AR U TH]
RO WY AER , FEAT 3B o S5 2R, T4 LM FE AR N
i u N R RAF (P K T0.999)  FEIL# 4,
R4 MMHPRIAFTIHAIHEEXRERER
Tab 4 Linear relation investigation results of 7 com-

ponents in Duzhong butiansu pills

PR BlEyg r YA g
RETFR y=45273x+59 906 09992 9.500~28.500
SRR y=1000 000x+246 372 09995 0.136~0407
T =348 4230453 898 09990 0.721~2.163
LU y=2000 000x—183 254 0999 1 0.228~0.684
TR y=372799r+189 054 0999 1 0448~1344
BEER =100 000 000x—4 599 0.9999 0.002~0.051
FHE B y=1000 000x—37 480 09998 0973~2.919

2.7.6 KEHEIAR KB ARECH PN R Z AL (45 S6)
4 g, #5“2.7.27 WUN Jy il 4 Al i S R, PR 27,37 00
TSRS 6 IR e IETH AR . SR KRBT
BR ok JRR H B Mkt BN R
PF Bz iy s 187 B A9 RSD 43 91 4 2.84% . 2.85% .0.40% .
2.58% .2.67% .2.710% .1.60% (n=6) , B )y 45 55 )i
47,

2.7.7 HEMEE  AFEIRIBORE RN L (45 S6)6
By, B0y 4 g, ¥ “2.7.27 TR J7 i a8 A it VS VL, P
“2.7.37 TN AR A HEREIN A, 1 s g T AR, AR AR
FRRE SR, 450, RETFR SRR T ET a2

HEEZG 202145 32 B4 8

BT BB AEETT (AR PHE W Y RSD 401N
2.40% .2.20% . 1.77% .0.80% .2.17% . 1.27% .0.39%
(n=6), R INEELG R

2.7.8 RUEMEIE R SR b R ZE AL (G5 S6)
4 g, #2727 N Jy Uil a8 sl s, 4 ) T IR
H0.4.8,12.16.20.24 hiH#“2.7.3" Wi N (o 33% S5 F ke
WsE e m Al 2550 BB TR SRR H 4
22T ESARNETT R EET S M IR LAY RSD 4
WK 2.86% . 2.97% . 2.65% .2.65% .2.48% . 2.75% .
0.77% (n=17) , MK S FRAE IR T A 24 h NFR
FEPERAT

2.7.9  JAEEICRIREE RSB FRBURE AR R R I (i
S6)4 g, 4% 2.7.2" W N 5 kil A A S 6 14, 43l
SRR S R REI I3 R 2 A B — X B R, T
“2.7.37 I N A AR REIN RE T SR 0 T AR TR IR
B, g5 W IR SRR R H R e 2Bk B
SEAEHETT BT FH R W T AR [T 4y 51
96.97% .102.28% .98.58% .104.43% .104.59% .100.71% .
100.47% , RSD 43 %114 2.86% .2.98% .1.89% .1.21% .
2.87%.1.29% .0.37% (n=6).,

2710 FHEME B2 LA AR FE IS 4 g, i
“2.7.27 T ik g A VA VR, T R A R
TN, #42.7.37 3T @G5 AR ERENNE | 10 SRR,
AR S AR E R N 3k, BOF

{E, 45035,
K5 LRHMHMREAFTIRSESENNESE R
(n=3,mg/g)

Tab 5 Results of content determination of 7 compo-
nents in 12 batches of Duzhong butiansu pills
(n=3,mg/g)

MR BETFR OBER HER a0 BRURT  RRET U
Sl 31.9513 0.0143 02945 0.0433 0.1397 0.000 6 1.0439
2 26,0573 0.005 6 02348 00395 0.058 7 0.0006 09694
S3 289072 0.0114 02959 0.0452 0.1165 0.0006 09981
S& 29342 00066 02908 0027 01009 00006 10150
S5 289630 00111 02692 0.040 6 0.075 4 0.0006 09932
S6 181962 00355 04159 00791 01777 0.0006  0.6464
S7 27.202 6 0.000 6 02721 0.0410 0.086 8 0.000 6 10106
S 27640 00494 03556 00567 02493 00008 11469
9 28.680 4 00122 02728 0.040 6 0.078 8 0.0006 09344
SI0 301713 00131 02608 0.0409 0.1016 0.0005 0897
SIT 265926 0.003 6 02791 0.0422 0.088 9 0.0006 09940
SI2 282116 0.008 3 02446 0.0399 00535 00005 09165

3 iTie
3.1 REFEMER

AR R0 50 252K T L 70 9% H S | H SR K N
PRI 70 G A AoRh oK AL RO A PR BCR [ 2, 45
T, 25 HE B 7 A 0K A3 S BOR B v B O Y i >
70% HEE > K, s B F BEAE R SR B0 7], HAR B0/ &)
Fukid. Mok, AR 36 %88 A A (20,40 .60 min)
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AT T 2558, 85 R BoR A 60 min (198 RUN 4 FEHUR

I , B 60 min 1E A #E S ]

32 MBIZEHHNER

T 0L A R SCHR[L7 — 217, 4 Ak b K 2 AL 45 ik

H 2 I R AR I ZE L SRt b 258 T R

WAk 210.,230.,237.,240,277 .320., 330, 360 nm A

B AATEIE ) I O . A5 7 330 nm K T A I A I

TR hT FLIw R 5050 o A2 jiT A 40 ) 542 T L 0.1%

TR K- G TN 0.2 % W TR 7K V5 VR - £ R i Bl A X

A AT S BRCR B2, 45 BOR, 2S LL0.2 % BRI K

VS WL- CIEAE R I s AR , #5 €0 35 06 22 1] 1) 43 25 BE A i

HREFE 0.2 % BEFR KT WL - LB HVE NSl

3.3 WEEKXIRFERH

AWFFEXT 12 HEFE AR R ZR LA T RIS, 45 2R mT
4y M 425,81.83~85.87.89.S11 y—2%,82.S10,S12

H—2,S6 —2, S8 h—, FR g KK,

JEA I 1~4 8~9 13 A REAE AL kb R R I i = 4%

il b VR, g 3 (SRR ) Rl 4 (R A1)

TR 22 I E N R . AR, RS B A2

5B RIS R I 43 2545 B34 R 12 #A: fgh

KRB A BER—3

34 BENELERSH

AW AR B B F IR T B0 AR

UV FPRN R Z AL AT 55y S HERAE b iR

BB AT B AT R 22 5 . DI, IO 7T AR

B AN AR PR R R LA BT AR, DA g Ry L A

i

ZE BT IR AW ST BTN EE ST T AR R AR R R LY

HPLC 880 it . 12 HEFE S SR 280 Ak 4 25, i 3 (4t

fig ) FiE 4 (A1) P RE RIS R dl 25 RSN R . 71

B IR e o
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