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Based on fingerprint and chemical pattern recognition to study the effect of
salt-water processing on the chemical components of Wuzi Yanzong Pills

LIAO Yu-jiao, AO Ming-yue, PENG Ying, HU Chang-jiang, CHEN Zhi-min, XU Run-chun
Medicine Institute, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China

Abstract: Objective HPLC fingerprints of different processed products of Wuzi Yanzong Pills (WYP, HFH75%H) were
established to study the effect of that processed with salt-water on the chemical components. Methods HPLC method was used to
establish the fingerprint of different processed products of WYP, and similarity evaluation was carried out. The results were evaluated
by analysis of variance, cluster analysis (CA), principal component analysis (PCA) and partial least squares discriminant analysis
(PLS-DA). Results  The similarity of the fingerprints of whole-raw product group, pharmacopoeia group, and salt-water processing
group was greater than 0.9, 18 common peaks were calibrated, and with the help of reference substance identified nine ingredients
including chlorogenic acid (peak 5), ellagic acid (peak 10), hyperoside (peak 11), isoquercitrin (peak 12), verbascoside (peak 13),
astragalin (peak 14), quercetin (peak 15), kaempferol (peak 17), and schisandrin (peak 18). Belonging analysis showed that the peak
2 was derived from Lycii Fructus, peaks 3, 5, 7, 9, 11, 12, 14, 15, 17 were derived from Cuscutae Semen, peaks 6, 8, 10, 16 were
derived from Rubi Fructus, peak 13 was derived from Plantaginis Semen, peak 18 was derived from Schisandrae Chinensis Fructus,
peak 1 was a common ingredient of Rubi Fructus and Schisandrae Chinensis Fructus, peak 4 was a common ingredient of Lycii
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Fructus and Rubi Fructus. The chromatographic peak of WYP was not increased after processing, but the peak area was changed.
Through CA, WYP whole-raw product group, pharmacopoeia group and salt-water processed group were divided into three groups.
PCA screened out four principal components, and PLS-DA labeled nine different components of peak 1, 13 (verbascoside), 10

(ellagic acid), 7, 4, 11 (hyperoside), 12 (isoquercitrin), 3, 5 (chlorogenic acid). Chlorogenic acid, ellagic acid, hyperoside,

isoquercitrin, kaempferol, schisandrin, and peak 1, 3, 4, 7, 8 may be the markers of the difference of different processed products of
WYP. Conclusion The established method that determining fingerprint is stable and reliable, and the chemical components of WYP
changes after processing. The results can provide a certain basis for how to choose processed products in WYP.

Key words: Wuzi Yanzong Pills; salt-water processing; fingerprint; chemical pattern recognition; CA; PCA; PLS-DA; chlorogenic
acid; ellagic acid; hyperoside; isoquercitrin; verbascoside; astragalin; quercetin; kaempferol; schisandrin; Lycii Fructus; Cuscutae

Semen; Rubi Fructus; Plantaginis Semen; Schisandrae Chinensis Fructus
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Table 2 Batch number information of 15 batches of WYP

X Mikey w4y EBHT O FET h%T
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S3 19030105 D2007005 18070103 2002042 2008093
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Fig. 1 Fingerprints of WYP of whole-raw group (A), pharmacopoeia group (B), salt-water processing group (C) and HPLC
chart of mixed reference substances (D)
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Fig. 2 HPLC chart of WYP sample of whole-raw product group, pharmacopoeia group, salt-water processing group (E) and

each single herb and negative samples of WYP (F)
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#3 15 #HAREEFIRES WYP 18 MNEBIEIEMRFENHER (X£s,n=15)

Table 3 Results of variance analysis of common peak area shared by 15 batches of different processed products of WYP

(X£s,n=15)
. JEA I I T AR/ (MAU min™?) Sarig S WU TR A/ (AU minY)
At A il b4 A A Yyl b4
1 0.48+0.24 0.59+0.33 1.33+0.18™4* 10 24.02+9.55 20.89+4.91 38.36+5.65"4*
2 0.88+0.21 1.1840.29" 1.2140.38™ 11 3.65+1.04 18.18+0.94™ 9.65+1.74744
3 2.63+0.36 6.35+0.56™  4.53+0.53"** 12 1.31+0.29 3.04+0.21” 1.85+0.314*
4 4.48+0.71 5.36+1.30 5.49+0.31" 13 0.64+0.20 1.774+0.26™ 1.854+0.36™
5 4.28+0.89 7.37+£0.82™  5.07+0.62"* 14 2.114+0.71 1.1740.26™ 1.3440.34"
6 5.80+3.31 4.84+1.38 3.04+1.68" 15 0.314+0.27 0.86+0.36™ 0.3940.02**
7 254+058  10.87+0.47"  5.85+1.24"44 16 0.8910.46 0.9410.48 0.8510.40
8 0.94+0.26 1.82+0.30™  1.17£0.33™* 17 0.69+0.13 0.27+£0.03™ 0.43+£0.09™4*
9 3.48+0.51 2.09+025™ 24540417 18 2.61+0.14 1.8740.28™ 2.334+0.30™*
HegdE: 'P<0.05 “P<0.01; S5Zit4llkE: AP<0.05 44P<0.01
"P<0.05 ™P <0.01vswhole-raw product group; 4P <0.05 44P <0.01 vs pharmacopoeia group
Wi GRS M B AT R Bk, RS R 3. . i Jﬁlzmﬁff " N
MERREESRE, AR N 15 B, 15 fit4 S8 ‘ ‘ ‘ : :
mZHAE A (S1~S15) Hy—33, 15 #Zjldits u
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WYP 7Rk 25 A B e L 2 K s12
263 ERSHT (PCAY LIS SA AL 25 S [
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m, KH SPSS 19.0 EdE 43 B FAF 0 LA g0 i 3‘7‘ '
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5 I 4. DURHERR T LOWRBUSIN, JEiRms 4 vz -
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F4 SR, EA RN 8911 T YA F
HJy 49.508%, XTRME 3. 5 (LJRM. 7. 8. 11 J% |
(LR, 12 CRIEED 17 GLiZRED. 18 (. Y24
WRFEEHD HEmEm LT, TR 8 MRS 1 & Y210
WAMRE K T 2 B 3,199, T voo|—— ]
RN 17.770%, SRE 1. 10 CBRAERR). 4 % Yoo [0
B, BIK 2 RIS 2 RN T
FFRS 3 HHEME 1.695, JETTIRA N 0.418%, X YD2 T
Rl 16 1 RIRERMT: RO 4 LM 1227, Jrze YU
TRy 6.814%, XPNINE 2 ATRLEALG . ¥ 154 YIS T
A i, B2 WYP FE S 18 NI zg‘;
T AL N SIMCA 14.1 5, 2 3 e 155 B, YD15
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2.6.4 A/ —Feik-FH1 8 (PLS-DA) LA 15
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Fig. 3 Cluster analysis chart of samples of WYP sample
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x4 HEERFETREE
Table 4 Eigenvalues and contribution rates of cumulative

variance
TS RHEE T ETURE% BRI ETUIRE%
1 8.911 49.508 49.508
2 3.199 17.770 67.277
3 1.695 9.418 76.695
4 1.227 6.814 83.510
®5 WIRETFHEER
Table 5 Initial factor loading matrix
Itk B
By Erl ERUr2 ERUr3 EEGr4
1 0.177 0.924 —-0.157 0.209
2 0.446 0.287 —0.433 0.658
3 0.973 0.021 0.078 0.010
4 0.414 0.642 0.355 —0.098
5 0.830 —-0.370 —0.022 0.025
6 —-0.182 —0.573 —0.661 0.085
7 0.973 —0.163 0.041 —0.009
8 0.803 —0.243 0.100 0.411
9 —0.784 —0.168 —0.078 0.465
10 0.097 0.930 0.018 —0.014
11 0.970 —0.153 0.048 —0.116
12 0.920 —-0.279 0.039 0.170
13 0.777 0.333 —-0.227 0.075
14 —0.659 —0.244 0.366 0.305
15 0.629 -0.319 0.271 -0.127
16 0.084 —0.063 0.748 0.418
17 —0.869 —0.079 0.263 0.120
18 —0.801 0.149 —0.057 0.017
o]
2 i g
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Fig. 4 Principal component score chart of samples of WYP
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Fig. 5 PLS-DA score plot chart of samples of WYP
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Fig. 7 VIP values of samples of WYP
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