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Abstract: Objective To evaluate the quality of different germplasms of Baishao (Paeoniae Radix Alba) taking quality marker

ks HEA: 2022-10-06
EeWE: ExHESPRIFRTIE (2017YFC1701600); [ 5K & g & i R H (2017YFC1701602); 2021 4F % #1448 = sl B I H
(202104h04020029); = H iR B K E I (BZSKXJSI2020-59)
TEE BN LG (1997, Lo, Z2HEE BTG &, WLt FCAE, 7007 1a) 25 5205 5 5 & 0P 4 . Tel: 13739292310  E-mail: 1009347120@qg.com
*BIEEE: @IEE, B2, WA TP AEMEAR KRR 26 R 55 . Tel: (0551)68129173  E-mail: ynj2005288@sina.com
B, BIBFIOY, BRI AR 2 ] SR 25 . E-mail: caoyong20021226@163.com



¢E® 2023458 $54% H 108 Chinese Traditional and Herbal Drugs 2023 May Vol. 54 No. 10 * 3293 -

(Q-Marker) as indicators by using fingerprint and chemical pattern recognition methods. Method Using the HPLC method,
acetonitrile-0.1% phosphoric acid aqueous solution was used as mobile phase for gradient elution, column temperature 30 °C, volume
flow rate 1 mL/min, detection wavelength 230 nm. The fingerprints of 40 batches of Paeoniae Radix Alba were drawn, combined with
chemical pattern recognition techniques such as similarity analysis, cluster analysis (HCA), principal component analysis (PCA), and
orthogonal partial least square (OPLS-DA). The quality of different germplasm samples of Paeoniae Radix Alba was evaluated. Results
The selection of Q-Marker of Paeoniae Radix Alba was analyzed from the aspects of quality transfer and traceability, plant relationship,
and chemical composition specificity, effectiveness and detecability. It was suggested that paeoniflorin, oxypaeoniflorin, benzoyl
paeoniflorin, albiflorin, catechin, gallic paeoniflorin, 1,2,3,4, 6-penogalylglucose and gallic acid in paeony could be used as Q-Marker of
Paeoniae Radix Alba. The HPLC fingerprints of 40 batches of Paeoniae Radix Alba were used to calibrate the Q-Marker of Paeoniae
Radix Alba, and the similarity was between 0.892 and 1. Cluster analysis preliminarily distinguished the Paeoniae Radix Alba of various
germplasms. The quality of samples from Zhongjiang in Sichuan, Hangzhou in Zhejiang, and Anguo in Hebei was similar. The results of
PCA and OPLS-DA showed that the selected Q-Marker could be used as the characteristic chemical constituents of different germplasm
Paeoniae Radix Alba. The content of Q-Marker varied greatly among different germplasm samples. The results of TOPSIS analysis
showed that the quality of Paeoniae Radix Alba in Yuncheng, Shanxi was the highest, and the quality of Paeoniae Radix Alba in Zahua
was the lowest. Conclusion Through fingerprint combined with chemical pattern recognition technology, taking the Q-Marker of
Paeoniae Radix Alba as an evaluation index can comprehensively reflect the quality of Paeoniae Radix Alba, which can provide a
reference for the breeding and breeding high-quality germplasm resources of Paeoniae Radix Alba.

Key words: Paeoniae Radix Alba; germplasm resources; quality marker; HPLC fingerprint; gallic acid; oxidized paeoniflorin; catechin;
albiflorin; paeoniflorin; galloyl paeoniflorin; PGG; benzoyl paeoniflorin; chemical pattern recognition
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Table 1 Sampling conditions of Paeoniae Radix Alba
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mn s7 0.989 527 0.996
S8 0.988 S28 0.996
%] SHEmAis s EE
_ _ 1_ 40 ?ttEﬁﬁnnE’Ha*I@ _ 9 0.992 $29 0.995
Fig. 1 Fingerprints of 40 batches of Paeoniae Radix Alba 510 0.991 S30 0.995
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2-BBTIR ARMNAHE 5 JLRER AN T-AY
T OS-RETEALH 9-PGG  11-KHMAT LT

2-gallic  acid paeoniflorin 6-albiflorin

7-paeoniflorin  8-galloyl paeoniflorin  9-PGG  11-benzoyl paeoniflorin

E2 BYH&E (A) FREXMEM (B)HPLC Eif
Fig. 2 HPLC chromatograms of Paeoniae Radix Alba
sample (A) and mixed reference substance (B)

4-oxidized 5-catechin
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# 40 HEEATFET Q-Marker FIIEMHEFIS A
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#z 4 TEMEBZA Q-Marker &=
Table 4 Q-Marker content of different germplasms of Paeoniae Radix Alba

iy WETIRI% FWATHEI% ILRR% AANEEE% A% BETBATZTHI% PGG/% K HMAT 2+ /%

S1 0.270 0.239 0.060 0.688 2.357 0.050 0.230 0.051
S2 0.268 0.211 0.063 0.715 2.440 0.051 0.245 0.053
S3 0.271 0.259 0.058 0.668 2.248 0.048 0.191 0.051
S4 0.271 0.259 0.059 0.683 2.331 0.049 0.226 0.051
S5 0.270 0.224 0.062 0.705 2411 0.051 0.252 0.052
S6 0.154 0.234 0.141 1.658 3.299 0.070 0.707 0.157
S7 0.155 0.200 0.137 1.591 3.273 0.066 0.696 0.153
S8 0.152 0.196 0.135 1.584 3.261 0.065 0.639 0.152
S9 0.154 0.080 0.141 1.677 3.249 0.072 0.730 0.154
S10 0.156 0.229 0.138 1.649 3.318 0.068 0.700 0.154
S11 0.139 0.040 0.065 1.105 2.391 0.053 0.728 0.120
S12 0.151 0.107 0.069 1.113 2.454 0.064 0.784 0.122
S13 0.145 0.120 0.069 1.138 2.495 0.054 0.752 0.125
S14 0.139 0.114 0.065 1.105 2.410 0.060 0.665 0.121
S15 0.140 0.040 0.065 1.096 2.393 0.063 0.703 0.118
S16 0.165 0.510 0.325 2.679 2.677 0.069 0.897 0.116
S17 0.165 0.510 0.328 2.672 2.698 0.073 0.904 0.115
S18 0.160 0.497 0.319 2.638 2.602 0.065 0.858 0.112
S19 0.164 0.509 0.325 2.680 2.670 0.071 0.875 0.115
S20 0.168 0.521 0.332 2.739 2.759 0.071 0.901 0.118
S21 0.154 0.263 0.169 1.754 2.760 0.047 0.771 0.097
S22 0.156 0.245 0.175 1.889 2.785 0.068 0.780 0.102
S23 0.155 0.237 0.169 1.833 2.704 0.065 0.739 0.099
S24 0.150 0.253 0.165 1.732 2.696 0.044 0.731 0.095
S25 0.160 0.274 0.177 1.849 2.885 0.048 0.784 0.101
S26 0.174 0.329 0.155 1.673 2917 0.066 0.864 0.100
S27 0.171 0.318 0.154 1.671 2.918 0.069 0.826 0.100
S28 0.174 0.320 0.152 1.669 2.921 0.066 0.812 0.100
S29 0.172 0.317 0.151 1.638 2.888 0.065 0.846 0.098
S30 0.172 0.293 0.152 1.644 2.894 0.068 0.818 0.100
S31 0.127 0.406 0.269 2.437 2.476 0.052 0.682 0.072
S32 0.124 0.397 0.257 2.311 2.396 0.050 0.671 0.068
S33 0.121 0.406 0.256 2.391 2.365 0.054 0.686 0.069
S34 0.122 0.410 0.262 2.447 2422 0.055 0.683 0.071
S35 0.122 0.415 0.261 2414 2.378 0.054 0.712 0.069
S36 0.071 0.216 0.156 2.145 1.172 0.015 0.091 0.047
S37 0.062 0.195 0.146 2.013 1.112 0.014 0.081 0.044
S38 0.068 0.212 0.159 2.186 1.198 0.015 0.086 0.048
S39 0.071 0.208 0.156 2.162 1.181 0.014 0.063 0.047

S40 0.068 0.202 0.151 2.109 1.140 0.015 0.099 0.046
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Fig. 3 Dendrogram of cluster analysis of samples
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Fig. 4 Principal component analysis of Q-Markers of 40
batches of Paeoniae Radix Alba

%5 HIEERSERHE

Table 5 Eigenvalue and variance contribution rate

ER O RFIEE TETTRER%  RBISTRR%
1 3.689 46.116 46.116
2 2.820 35.247 81.363
3 1.161 14513 95.877

®6 IEREERIM T RERE

Table 6 Rotated composition matrix

LA g S
1 2 3
RHBEAT 2 0937 -0.128 -0.202
AJUHE 0.908 0.024  0.333
BETMATAE 0.896 0.153  0.359
PGG 0.888 0336 —0.034
AAATZ 0.055 0.968  0.206
ILHER 0.153 0.956 —0.220
A2 N g 0.039 0.850 —0.515
BETIR 0.161  -0.153  0.967

AT IHRFIEAL 22 B0 o ETATRE & Q-Marker 04 TR
T SIMCA 14.1 B2 1] 40 HEAS[RIFh 5T AT i
) PCA B0 (K 5), SRR 3 MERTEE
WA [R i 1 A 1 2 BLRRALE
35 OPLS-DA
R S e M A SEAS [R R SRR A B PRI L D) 22 5, R

Fi SIMCA 14.1 84X} 40 #ILFE 34T OPLS-DA 43
T, B FE i ) Q-Marker (% SN, @57 OPLS-DA
B, B LR 6. RIS HTIRIE S EL AT A

R?x (cum) =1, R? (cum) =0.881, Q? (cum) =
0.819, R% (cum) =1, ¥ AT 05 HEET 1, ¥
AR e H A ﬁ RAF REERI TR . Ak
AT Ik O B 3k gt SRR PE M, WIS Y HERE
B HEHLHES 200 Vi E A 5012, A DL 7.
R2 [ 9 £R7E Y Hh#E A 0.079 9. Q2 [HlHZRAE Y il
Bl N-0.483, VIABRIBA B MAILE, AT

TR0 7 Hr 40 #LFE S 4 0E 2 5% . OPLS-DA
BRI VIP RN, 75 95%EEXE W, fik
A =2)[|
4 .L’gé
3 S2 515 G
; - s
Py
= 0. 58
= ) Easos
) 53§§386 5533%4 sﬁslg 520
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_5 | -
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El5 40#tB%7 PCABHE
Fig. 5 PCA score chart of 40 batches of Paeoniae Radix
Alba
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H VIP>1.0 22 bR EW AT 258 AT 25 P T AT
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Y15 be e, N 48.82%, ASZGNERER HHLHK, A
28.12%, HIiXLEpisr RSD ¥ kT 23.64%, #*HiX
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E8 VIPESE
Fig. 8 VIP score chart

3.6 TOPSIS

¥ 77 Q-Marker (U [HI AR Jy J5L 46 24
Zscore Pr#EAL AL TR 5 1E4T TOPSIS 208, L4kt
MECEASF A B AAT R 2, SRR 7.
M 45 SR TR, S16~S20 ALl 5 4, ZRatbEa
AN AL Q-Marker VFMN 4R AR, 1L 78 18 3011
AT Z5 G i L 5 B e, G2 Y 1T
Stz B B AT B, N TR E K2 AEAT
ZI TR R IR, TREUEIE Q-Marker HOBUHE W 1
FIAT RPN K3 , TOPSIS 40 8T vl F T 1 AT 1)
Ji & PR 13,

£ 7 TOPSISiFiNEER
Table 7 Results of TOPSIS evaluation

iy EHARRRBER  SORARMRPER MRS HERd

S1 6.748 5.162 0.433 33
S2 6.697 5.168 0.436 31
S3 6.837 5.093 0.427 34
S4 6.738 5.186 0.435 32
S5 6.683 5.205 0.438 30
S6 4.285 6.963 0.619 6
S7 4513 6.680 0.597 13
S8 4,618 6.543 0.586 17
S9 4.988 6.826 0.578 19
S10 4316 6.883 0.615 8
Sl1 6.485 4,781 0.424 35
S12 5.941 5.371 0.475 26
S13 5.981 5.074 0.459 27
S14 6.132 4.914 0.445 28
S15 6.424 5.007 0.438 29
S16 2.568 8.233 0.762 3
S17 2.555 8.343 0.766 2
S18 2.793 7.896 0.739 5
S19 2.587 8.214 0.760 4
S20 2.425 8.455 0.777 1
S21 4.637 5.545 0.545 24
S22 4.268 6.187 0.592 14
S23 4451 5.905 0.570 22
S24 4.837 5.299 0.523 25
S25 4.326 5.878 0.576 20
S26 4.021 6.507 0.618 7
S27 4.082 6.487 0.614 9
S28 4,075 6.406 0.611 10
S29 4.150 6.373 0.606 11
S30 4.186 6.372 0.604 12
S31 4.350 6.285 0.591 15
S32 4.606 5.973 0.565 23
S33 4.539 6.137 0.575 21
S34 4.424 6.272 0.586 16
S35 4471 6.260 0.583 18
S36 8.241 2.985 0.266 37
S37 8.525 2.688 0.240 40
S38 8.228 3.038 0.270 36
S39 8.298 2.976 0.264 38
S40 8.352 2.862 0.255 39
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