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Abstract: Objective Based on the overall fingerprint information of the chemical constituents of traditional Chinese medicine
compound, the changes in the chemical constituents of Taohong Siwu Decoction (TSD, #kZLPU4#i%) in the preparation process
were investigated, and the fluctuation and main contributing constituents affecting the quality were analyzed to provide references for
its quality evaluation and control. Methods According to the standard preparation process of the classic prescriptions, three
preparation process samples were prepared: one-time decoction (group A), secondary decoction (group B), and freeze-drying (group

C) were prepared, and the HPLC fingerprint of 18 batches of medicinal materials were established in three groups and processed by
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the fingerprint similarity evaluation system of traditional Chinese medicine, the SPSS 20.0 was used for systematic clustering
analysis (HCA) and principal component analysis (PCA), and the SIMCA 14.1 software was used for partial least
squares-discrimination analysis (PLS-DA), to analyze the dynamic changes of chemical fingerprint information in three groups of
samples. Results Seventeen chromatographic peaks were selected as the common peaks of the fingerprint. The similarities of 18
batches of samples in each of the three groups were all greater than 0.900; Ten ingredients including gallic acid, 5-hydroxymethyl
furfural, protocatechuic acid, amygdalin, caffeic acid, hydroxysafflor yellow A, paeoniflorin, ferulic acid, senkyunolide A, ligustilide
were identified. HCA and PLS-DA divided 54 batches of samples into two types, one for group A, and one for group B and C;
PLS-DA analysis screened out six different chromatographic peaks. According to the PCA comprehensive model calculation, the
comprehensive scoring result was group B > group C > group A. It was reasonable to decoct TSD twice and freeze-drying can retain
the components in the decoction. Chromatographic peaks 16 (ligustilide), 1 (gallic acid), 13, 12 (ferulic acid), 7 (amygdalin), and 15
(senkyunolide A) were the marked differential substances affecting the quality of the samples. Conclusion The HPLC fingerprint
and chemical pattern recognition can better identify the iconic components that affect the quality of TSD during the preparation
process. This paper provides a reference for the preparation process evaluation and identification of quality indicators of the classic
prescriptions.

Key words: Taohong Siwu Decoction; classical prescriptions; fingerprints; HPLC; preparation process; chemical pattern recognition;
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amygdalin; caffeic acid; hydroxysafflor yellow A; paeoniflorin; ferulic acid; senkyunolide A; ligustilide
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Fig. 2 Fingerprint common modeling for three groups of samples of TSD: one-time decocting (A), two-time decocting (B) and

freeze drying (C)
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Table 2 Fingerprint similarity analysis results of three groups of TSD
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S1 0980 0.976 0.982 S7 0.987  0.987 0.987 S13 0997  0.996 0.996
S2 0990  0.985 0.988 S8 0.993  0.984 0.990 S14 0994  0.991 0.992
S3 0982 0976 0.975 S9 0.991 0.991 0.989 S15 0984  0.974 0.988
S4 0994  0.986 0.984 S10 0993  0.993 0.994 S16 0967  0.969 0.968
S5 0989  0.994 0.991 S11 0968  0.975 0.954 S17 0990  0.987 0.990
S6 0995  0.995 0.995 S12 0975  0.980 0.976 S18 0995  0.992 0.994
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HRHEVEAN 2R Gt A6 B 48 S0 BES Ront HE i 2
WHHTHON, AR AL By C3 HEERILHIE, 24
3 FERIRAUEEE R, .. EEL.
fE Vel s Ig oy g g, bRt 17 AN
I, 2R AT IR SR s (B D MR E
Eext, 17 AMaigigdh il 10 ANpksy, a0 1
Sl (RETIR). 2 50% (-, 3 5%
g )LZEER) 7 F i GEAAZHE D, 9 S (WMHERRD |
10 S0¢ CGRELEEEAER A 11 51§ (G251,
12 S (BRI 15 S0& CGEE)IE NS A, 16
Gl (BN . 54 AMFEACR R I B] A0 TR AR 45
PR 3, 45T EIR— RO P W AR /T
TR, UL R RBON L S R R R
FA VR JRAE AR XTI T AR TG B 84k, AT LA
Tl FEAR G MR B T B A
2.5 WEERIRAAR
2.5.1 FESH (HCA)  KiegrEitn 17 Nt
AT AL, AL HE AR RIS . 12 SPSS
20.0 S HTEAEXT AT HCA 08T, SRR &R

%, AR ITER BRI, Z brRdEdl, B 54 M
AHAT I, ERME 3 R, BAKRE, 54 MF
Ko 2 HK, Al~AL8 HUA—3, B1~BI18 Hl
C1~CI18 N—3&, Htn] WL H F & R EO i 7 (1) 5%
eS8 o 24 14 P M R B . By C NIRRT
M HALARF SUh 2 95, 56 1~6 HEIRZiH
Bl HIRE A —2K, HARfto—3%.
252w/ IRIE-H5 A (PLS-DAD  #2H
FRE ISR SO E R, AL EEE S A
SIMCA-PV11.0 (Umetrics, Sweden) #ff, 43t
Hb . FREG S BT PLS-DA 2 TR A1
Mo #R4E PLS-DA BIRLEE 1 ) VIP H (8
B> FEFEBEA R%r PE (BI{E 0.05) KT
RE RN EBEEXE (95%) K, 544
FEAFAE—E 2550, RIEmnrk 54 HobE &5
N2, W 4 FR, FEE AT~AL8 H—2K, Bl~
B18 M1 C1~C18 N—3K, HIrR&R5 HCA /i
gZER—3

FIF PLS-DA HERLSS 1 E il A o1 B PR



* 1006

¢EH 202128 B£52% B4 Chinese Traditional and Herbal Drugs 2021 February Vol. 52 No. 4

WA Tr
5 10 15 20 25

B

ggi?%%ggfg 3 =
TT[E0T wﬂ;&ﬂ m L L
|

3 TSD 3 ‘At REBARNRE
Fig. 3 Cluster tree of three groups of TSD

B1~BI1

t2]
%
fete]

t[1]
4 TSD LU EIEILHIE PLS-DA 5745 RE
Fig.4 Common peak PLS-DA score of TSD fingerprint

o (VIP) H (RE>1) FFRFESES (R P 1E
(B 0.05) F-FRE 3 LLEE S 1A] bR G 22 5
W 5. 6 Fion. BB S B0 EmTAL 17 NarEt
I R ITEAE 95% B A IX M, U6HH 3 4LRE b 22 Rl
SrARABL. JREARE VIP MUK, FRUDFE K0T
Rk, 6 WA, VIP{H>1 A 6 Fhpisy,
R TEIE 16 (BEANED. 1 GEETED. 13,
12 (PUBEER ). 7 GEAAE). 15 ENE AR A),
VLIAIX 6 Bl 7 A2 R AN R R . 4 SR o = 1
ZSVEDIT, TEH] % I R N SO

b vx
081 @Y wie
1 @sMI.DAB)
0.4+ vis
I »
= i 7V, > 6
0 - i vi3 Y'v Y SM1.DAAE
| ‘,’ |-v¥<
5 4
b AL A AU
-0.4
{ @sMI.DAC)
—0.8+ T T ; : >
-0.6 -0.4 -0.2 0 0.2

t1]
BE5 TSD 17 MRS HEE
Fig.5 Loading diagram of 17 components in TSD

16 1 1312 7 1510 2 9 141711 3 6 5 8 4
var ID (primary)

B 6 TSDH 17 M a5 VIP EE
Fig. 6 VIP values of 17 components in TSD

253 EE T (PCA)  BARLURRER) 17 3t
BT R 43 79 5 N SPSS 20.0 A, #E4T PCA.
WA WG TAR Z FREACACER 5, 115 32 o AR
B BT KR R #E e, 45 R WK 4 FIE
7o FRAFHEE RETZ DT DIRFIE(E > 1 A
PEHbRAE, JLEREUH 4 DRy, R TR R
FUT ZTTHR R 82.782%, HMUEHLAT 4 /N F Rt AT
P, ERET 17 AR 82.782% K15 B i,
AT R SR S R TR 4 A TR REE
ERR I R 1, H BT Z DTk RIA 54.469%,



¢ B 202E28 $52% B 4W  Chinese Traditional and Herbal Drugs 2021 February Vol. 52 No. 4 * 1007 »
®4 ERSETFRHEERG ETTE x5 WMRETFEEERE
Table 4 Eigenvalue and variance contribution rate of Table S Initial factor load matrix
principal component factors g = Ea ER ) ERA3 FRA 4
VIR AEAR SRS 11 0.906 0.006 ~0.092 ~0.034
ERGr - TIET RBITE . JiEDTT R %E 9 0.893 —0.200 0.104 ~0.101
WA I% TTHRER% HRA1% TTHRE/% 10 0.839 0.232 0.051 -0.074
1 9260 54469 54469 9.260 54.469 54.469 1 0.833 —0.131 —0.269 —0.065
2 1964 11.555 66.024 1.964 11.555 66.024 14 0.820 —0.404 0.125 —0.169
3 1.640 9.650 75.674 1.640 9.650 75.674 12 0.818 —0.065 —0.412 0.122
4 1208 7.108 82.782 1.208 7.108 82.782 3 0.817 0.085 0.347 0.075
5 0.688 4.047 86.829 13 0.790 —-0.519 0.096 —0.184
6 0424 2494  89.322 6 0.758 0.274 —0.138 —0.180
7 0406 2387 91.710 0.748 0.384 —0.320 —0.190
8 0294 1.727 93.437 4 0.735 0.504 0.209 0.125
9 0282 1.658 95.094 0.724 —0.101 0.506 0.121
10 0.197 1.160  96.254 15 0.722 —0.526 —0.229 0.012
11 0.167 0980 97234 17 0.676 —0.083 —0.159 0.373
12 0.134 0.790  98.024 8 0.528 0.702 —0.313 0.251
13 0.107 0.632  98.656 5 0.392 0.232 0.791 0.130
14 0.089 0.523  99.179 16 0.017 —-0.305 —0.088 0.887
15 0.069 0.403  99.582 \
16 0.051 0.301 99.884 o _/
17 0.020 0.116 100.000 \ég
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Fig. 7 Common factor gravel map
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Table 6 Ranking of principal component score and comprehensive score

Gis LRI 1 BRI 2 EMG 3 B 4 ke A

i MO 1 BT 2 B3 EMG 4 AR Y

B15 3.818 -0.173 0.010 0.149 2.071 1
CI18 3.698 —0.550 —0.316 0.059 1.924 2
CIl 3444  —0.236 0.160 0.132 1.873 3
C7 3489  —0.626 —0.044 0.076 1.829 4
Cl5 3330 0335 —0.149 0.174 1.773 5
Cl7 3446 —0.699 —0.412 0.023 1.758 6
B13 3319 -0.468 —0.284 0.115 1.735 7
Cl4 3351 -0.629 —0.421 0.075 1.718 8
B10 3349 -0.671 —0.436 0.020 1.706 9
B16 3245 -0.613 0.004 0.073 1.702 10
Cl10 3.328 —0.654 —0.405 0.013 1.699 11
C2 3320 —0.623 —-0.335 —-0.094 1.698 12
B14 3210 -0.526 —0.419 0.169 1.659 13
B12 3135 -0.197 -0.387 0.115 1.656 14
C3 3.108  —0.317 0.023  —-0.041 1.656 15
B3 3.097 —0.429 0.018  —0.008 1.639 16
B7 3.090 —0.539 -0.067 0.174 1.627 17
B2 3206  —0.729 -0.384 —0.063 1.620 18
C6 3.094 0470 -0.164 0.043 1.618 19
C9 3.093 0353 —-0.328 0.074 1.618 20
B5 3.125  —0.535 —-0.307 0.084 1.617 21
B18 3.137 —-0.606 —0.302 0.051 1.613 22
(03] 3.110 —-0.487 -0.326 —0.033 1.604 23
C13 3.086 —0.480 —0.338 0.069 1.598 24
B11  3.013  -0.509 0.032 0.138 1.595 25
Cl2 3.015 -0.254 —0.396 0.176 1.587 26
B9 2997 —-0.401 —0.341 0.164 1.565 27

C4 2953 —-0.505 —0.174 -0.018 1.532 28
Cl6 2872 —-0.526 —0.081 0.099 1.503 29
C8 2912 —-0.491 —-0333 —-0.003 1.497 30
B17 2867 —-0.600 —0.334 0.016 1.461 31
B8 2.821 -0.438 —-0.378 0.125 1.459 32
B6 2.796  —0.470 —0.206 0.089 1.455 33
Cl 2.776  —-0.230 0376 —0.007 1.449 34
B4 2.785  —0.602 —0.246 0.052 1.427 35
B1 2.601 -0.206 —-0.374 0.024 1.358 36
A6 2307 —0.428 —0.310 0.081 1.183 37
Al5 2199 -0.181 —0.092 0.127 1.177 38
All  2.071 -0.310 —0.001 0.134 1.102 39
A10 2.157 0464 —-0.287 0.051 1.097 40
A2 2.157  —0.470 —0.289 0.027 1.095 41
Al13  2.101 -0.354 —-0.232 0.110 1.089 42
Al6  2.037 -0.370 —0.081 0.071 1.064 43
Al4 2060 -0.371 —0.246 0.118 1.064 44
A5 1.993  —0.278 —0.085 0.117 1.054 45
Al18 2015 -0.364 —0.229 0.054 1.037 46
Al 1.854  —-0.131 —0.269 0.066 0.974 47
A7 1.850  —0.371 —0.081 0.098 0.964 48
Al17 1856 —0.430 —0.251 0.051 0.941 49
Al12  1.721 —0.097 —-0.245 0.073 0.908 50
A9 1.634  —0.227 —0.208 0.113 0.852 51
A3 1.546  —0.225 —0.044 0.096 0.819 52
A4 1.576  —0.288  —0.191 0.083 0.813 53
A8 1.574  —-0.274 —0.231 0.089 0.810 54
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