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Abstract: Objective To study the quality difference of Taohong Siwu Decoction (TSD, Bk£LVU#17%) in the original medicinal
materials, “stir-fried wine” recorded in Chinese Pharmacopoeia and ancient “wine washing”, and identify the differential markers.
Methods The separation was performed on Eclipse Plus Cis column (150 mm X 3.0 mm, 1.8 um), with acetonitrile-0.1% phosphoric
acid aqueous solution, detection wavelength 225 nm, column temperature 30 and flow rate 0.3 mL/min for gradient elution, and the
UPLC fingerprint was established. The similarity evaluation system of fingerprint of traditional Chinese medicine was used to
determine the common peak for similarity evaluation. Hierarchical cluster analysis (HCA), principal component analysis (PCA) and

partial least square-discriminant analysis (PLS-DA) were used to evaluate the quality of TSD in different processing groups, and the
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components which contributed greatly to the overall quality of TSD were selected and determined. Finally, the content was determined,
and the effects of different processing techniques on the quality of TSD were evaluated. Results Twenty chromatographic peaks were
selected as the common peaks of the fingerprint. The similarities within the groups were greater than 0.996, and the similarities between
the groups were less than 0.980. By comparing with the reference substance, eight components of 5-hydroxymethyl furfural (peak 3),
gallic acid (peak 4), chlorogenic acid (peak 7), hydroxysafflor yellow A (peak 8), albiflorin (peak 9), paeoniflorin (peak 10), ferulic
acid (peak 14), benzoic acid (peak 17) were identified. HCA, PCA and PLS-DA can clearly divide the original medicinal materials,
Pharmacopoeia “stir-fried wine” and respect for antiquity “wine washing” into three categories, and 5-hydroxymethyl furfural, ferulic
acid, hydroxysafflor yellow A may be the differential markers affecting the quality of the three processing groups. The content
determination showed that the content of hydroxysafflor yellow A and ferulic acid decreased after processing, while 5-
hydroxymethylfurfural increased after processing; and compared with Pharmacopoeia “stir-fried wine”, the content of hydroxysaftlor
yellow A and ferulic acid increased after ancient “wine washing”, while the content of 5-hydroxymethylfurfural decreased. Conclusion
There is quality difference between the original medicinal materials, the modern “stir-fried wine” and the ancient “wine washing”,
which are worthy of in-depth study. This experiment provides a basis for the research on the processing of classical famous
prescriptions.

Key words: classical prescription; Taohong Siwu Decoction; UPLC; antique processing; wine washing; stir-fried wine; fingerprint;

multivariate statistical analysis; hydroxyred yellow A; ferulic acid; 5-hydroxymethyl furfural
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4 1.195 5974 92898 1.195 5974 92.898
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Table 5 Principal component load

s  PCl PC2 PC3 PC4 |5 PCl  PC2 PC3 PC4 |5 PClI PC2 PC3  PC4
1 —0.470 0.275 -0.487 0.569 8 0978 -0.179 -0.026 -0.071| 15 0.499 0.537 0490 0.390
2 —-0.916 —0.241 0.241 0.125 9 0.318 —-0.850 —0.040 0335 16 —0.578 0.792 -0.081 0.101
3 0919 0.249 -0.201 —0.190| 10 -0.543 0.602 0.180 -0.230| 17 0.765 0.269 0.449 0.321
4 0.891 0.194 -0.153 —-0.250| 11 -0.741 0.298 0470 0242 | 18 0.909 0.106 0.301 0.205
5 0.607 -0.773 0.059 0.154| 12 0.221 0935 —0.221 -0.038| 19 0.795 0.306 0.212 -0.014
6 0.281 0.196 —0.694 0434 13 0.841 0.505 —0.021 0.025| 20 0.986 0.005 0.043 0.041
7 0.895 -0.426 —0.002 0.024| 14 0922 0.329 -0.103 -0.056
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Fig. 6 PLS-DA score plot of original medicinal materials
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I 50% FF I B i I — A5 BEVE IS 6 AN AN A T &
WREER D A, DU BN AR (Y), &
WREEONREALER (XD, HEATEAMERIE, 15305777
RN IEO TGO R A Y=0.102 X+3.021 7, r=
0.999 1, Z&MVEH 13.594~435 ug/mL; FIZERL Y=
0.270 8 X+2.6673, r=0.999 3, ZkVEEH] 13.593 8~
436 pg/mL; S5-F2HERERE Y=0.234 6 X+1.778 2,
r=0.999 2, ZEPEVEH 12.625~404 pg/mL; Z5HRFE
B, SRR IEE SRR R, r¥RT 0.999,
2,52 fOFEEIUEEEEE B ST fLRFEMZ) 0.2 g,
3 VRS B VA 0 R0 8% 13 o R VA FEE PR Oh R TR I
&, &M 227 TR 7 PAT I 6 ik S
FRIRAZAR “2.4.27 Dt S AR aERE, e Ve AR,
THHZEROEOER AL FER. 5-F2H R R
IFERSCR . EREIR, 3 AN 1P IAE [Hg
FARIRN 99.62%- 100.46%- 99.47%, RSD 435 H
1.26%- 1.66%- 0.89%. &4 F3 0 & S 72 J7 V2 4E 1

CIE
253 SEMELSER B S1~S5 4 M .S6~S10 24

BV A ST1~S15 Bl I ue” ik, %
“2.4.27 Bk RI, SENESRNE T, 4R
BORBIAET O R A MEBREESESET
B, 1T 5-38 FR SR MR 0 0 1) 5 o v o AR T 247 L
K7, B WL hREAEEGER A SEHN
3.84%; FAIZHIR & N 2.47%, 1 5-F% S MR &
i [#MK 9.07%.

3 it

ARSI IETIANARGE I RRH L0, XFE T -
K CIE-01%FEEAKIER . L ME-0.1% R 7K
L -0.5% 18 R 7K I VS5 AN [R AR AR 40 AN [ e it Ao
B, GERRIL, CHE-0.1%MRR K A iR sh AR iR
FEBRMLIT, WA, U B REERT . SEER
UPLC-DAD bl i b A7 2 K434, 704 3D
BIRE, I 230 nm PN IR S, L PR E®
o UG SNBSS LB T 254 30435 CR
RS EAR, 4REIRUL 30 CoEsiti
o B 2 E 25 1 DL L0 % B R K T A E N
WEhH, AFURE N 0.3 mL/min, ¥R 30 C,
HEAE RN 10 pl.

(AR S 42 77 ST AR SR U] ) DSIHR HY “ 15
BB URLE B A b 78 5528 8 M I PR A2 7 52
br, fEAAYed, PSRRI AR R NRE
2477 2 A S B S 1) R o AR U T AR

®T BREALEERE A, MR, S-ERERESENE
#HR

Table 7 Determination of hydroxysafflor yellow A, ferulic
acid and 5-hydroxymethylfurfural

RES B (ugg™)

i ZH
PREEEOE A R 557 R
S1 792.64 287.63 65.07
S2 728.80 311.85 58.20
S3 728.11 288.69 52.16
S4 732.49 325.91 55.60
S5 728.44 326.44 60.17
S1~S5 #{H 742.10 308.10 56.24
S6 714.07 285.61 64.52
S7 707.39 276.60 68.17
S8 701.50 279.22 69.25
S9 711.49 290.09 67.23
S10 722.71 287.45 66.20
S6~S10 H{E 711.43 283.79 67.07
S11 735.01 300.15 61.38
S12 755.01 308.61 62.17
S13 735.02 286.08 59.33
S14 728.93 278.19 61.39
S15 739.79 280.95 63.22
S11~S15 H{H 738.75 290.80 61.50

B 9“7, Bl YR 3T T AV
fry BT PLS-DA 0 #7LA K PCA, 455 KL,
3 Pz IR AL KT 0.996, 156 B4 53 2L i il
B — SR . R AALE /N T 0.980,
HZ gt itrds RiEoR, 3 MHREA RN 3 25,
VLRI A AEE 2 . R 20 DMIEH ST 1AL
SRR, BT 4 A FE R R ETTER A A
92.898%. H A 1 F i BAEHECR KIS A 2
RAHME AL FTBIRR. 5-58 W R 5 O 1R )
G . B 2 3R B EECK A B R A 1 4%
RS . K PLS-DA 3 Hr %t 43 2 STBRE H K R A
55, RIMCOHFRINWSREER . 5-F2 H M . B2
TR, IR A SR VIPERT 1, 25
Gt ikdswat—%, Hgurd Rl b
4 it RR 53 T B SR 5 M AN ] A 1) 2E ) ol o A b M 2
SR AU TR EAR SV R R L e
A PR, SR H R T S ENE. R
AT EER A BT EEHIRNED, & (P EZ )
2020 R E AL TRARPE R 3, R A RIS
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AT 2 R U, B FEERIRUT-18), SR RkaT

TR A RUAREEN S, ERG 0. 4R

BORAACTHH G R R R E R A SRR

&, HINKJE PRI, USR5

MTatepiE. BRI T T4H, BRARR

TEVELSL, B TR AR, RER IR o B A IR T

TR SR )8 T, FITRA N,

5-F% FH L BRI 2 s E A A e, AR ER AT,

M ERE . SRR S R AR R R

R, Btk ARG 5-F8 HI BRI 20 B DAt B “ 904 7

J& SR EE S B RIS SRR L B

Aok, FTUAGIBR. 255, #RRREEAE AR AL [

PR 5-F2 AL SRV N o b S 22

ViRt TSD #E47 o7 .

AR FCLEE VAN T TSD 477 250k A S BT,
A FORLA R R AR LR . S5 IR
SRR T AR A, 2 YRR S IR 2 A
AFEHEH T2 58 TSD FEf R EN Z R, H W
K7OF PR M 3 R R 2 .
IEHAR “IP 3 7 S8 IR Z Al 2 R I E AR
RNIRYS, e SaR A 276 I R &V
J T2 R A B . AR 7T 45 3 TSD R &8
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