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Abstract: Objective To qualitatively analyze the co-peaks in the production process of Baishao (Paeoniae Radix Alba, PRA) by
HPLC specific chromatogram established by PRA medicinal materials, decoction pieces and standard decoctions, and screen
Q-Marker of PRA combining the quality transfer process of medicinal materials, decoction pieces and standard decoctions. Methods
Collecting 10 batches of PRA and preparing them as medicinal materials, decoction pieces and standard decoctions, HPLC was

adopted to establish the specific chromatogram of medicinal materials, decoction pieces and standard decoctions of PRA, combined
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with the similarity evaluation and OPLS-DA, the content and transfer rate of the preliminarily determined indicator components in
the process of medicinal materials, decoction pieces and standard decoctions were analyzed, the quality transfer law in the production
process of PRA was explored, and the Q-Marker of PRA was comprehensively screened. Results There were nine co-peaks in the
HPLC specific chromatogram of decoction pieces and standard decoctions of PRA and the intragroup similarity was high. OPLS-DA
results showed that No. 9 co-peak cannot be transmitted stably. In the process of medicinal materials-decoction pieces, the transfer
rate of gallic acid, oxypaeoniflorin, catechin, albiflorin, paeoniflorin, gallophilyl paeoniflorin, 1,2,3,4,6-O-pentagalloglucose,
benzoylpaeoniflorin was more than 70%, which can transfer stability. In the process of decoction pieces-standard decoctions, the
transfer rate of oxypaeoniflorin, albiflorin, paeoniflorin, gallophilyl paeoniflorin, benzoylpaeoniflorin mainly monoterpenes and their
glycosides was stable and the transfer was more than 60%, which can transfer stability; The transfer rate of gallic acid was more than
200%, the transmission of gallic acid in the decoction pieces of PRA was not fully reflected. The contents of catechin, 1,2,3,4,6-O-
Combined with the HPLC specific

chromatogram, content and transfer rate of components in PRA medicinal materials, decoction pieces and standard decoctions, five

pentagalloglucose were unstable and the transfer rate was less than 25%. Conclusion

components of oxypaeoniflorin, albiflorin, paeoniflorin, gallophilyl paeoniflorin, benzoylpaeoniflorin were determined by
comprehensive screening as Q-Marker of PRA.

Key words: Paeoniae Radix Alba; standard decoction; quality transfer; quality marker; specific chromatogram; chemometrics;
orthogonal partial least squares-discriminant analysis; gallic acid; oxypaeoniflorin; catechin; albiflorin; paeoniflorin; gallophilyl

paconiflorin; 1,2,3,4,6-O-pentagalloglucose; benzoylpaconiflorin
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Fig. 1 HPLC overlay chromatogram of medicinal material (S1—S10), decoction pieces (Y11—Y20), and standard decoction

(B21—B30) of PRA
5(s)

93 6 g8 9 R
' R3
R2

‘ |l ) R1

0 10 20 30 40
t/min

2 BAEH RD. KA R2). FREFT R3) *ERE
ERAYSEER R) WREE

Fig. 2 Control characteristic chromatograms of medicinal
materials (R1), decoction pieces (R2), and standard
decoctions (R3) of PRA and total PRA samples (R)
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F1 BOHSFHEEIEH{AENEXIEER
Table 1 Relative peak area of common peaks in specific chromatogram of PRA
Hek GERSLESIEA

15 2 T 3 G 4 g 5 Tl 6 T 7 G 8 Tl 9 T
S1 0.0885 0.013 6 0.0373 0.2247 1.000 0 0.063 2 02775 0.023 8 0.094 5
S2 0.081 1 0.0133 0.0370 0.2229 1.000 0 0.062 4 0.276 9 0.023 8 0.094 3
S3 0.056 0 0.0158 0.057 1 0.2053 1.000 0 0.044 6 0.204 0 0.0259 0.092 6
S4 0.056 1 0.0159 0.056 9 0.205 4 1.000 0 0.044 6 0.2022 0.0259 0.0910
S5 0.060 0 0.015 1 0.063 1 0.245 1 1.000 0 0.047 0 0.246 4 0.0292 0.087 8
S6 0.063 6 0.016 1 0.066 2 0.248 4 1.000 0 0.046 7 0.248 1 0.0292 0.089 6
S7 0.0579 0.014 1 0.045 6 0.2092 1.000 0 0.048 8 0.2826 0.029 1 0.0859
S8 0.056 0 0.013 6 0.046 4 0.207 1 1.000 0 0.0531 0.2827 0.0292 0.084 0
S9 0.067 1 0.0177 0.060 3 0.2398 1.000 0 0.0512 0.280 4 0.028 2 0.089 6
S10 0.065 7 0.014 4 0.057 8 0.234 1 1.000 0 0.054 0 0.279 8 0.028 1 0.089 9
Y11 0.1052 0.0113 0.034 1 0.229 8 1.000 0 0.050 8 0.168 0 0.021 8 0.400 7
Y12 0.066 3 0.0105 0.040 2 0.199 6 1.000 0 0.0419 0.086 6 0.0239 0.398 7
Y13 0.058 5 0.0133 0.050 8 0.1829 1.0000 0.0518 02115 0.024 5 0.4012
Y14 0.070 5 0.0123 0.049 6 0.194 6 1.000 0 0.053 4 0.1817 0.024 4 0.389 6
Y15 0.0919 0.0127 0.038 8 0.2817 1.000 0 0.062 6 03121 0.0233 04312
Y16 0.0650 0.014 4 0.049 5 0.1657 1.000 0 0.065 4 0.369 7 0.030 4 0.5345
Y17 0.086 9 0.009 7 0.023 8 0.168 0 1.000 0 0.069 3 0.294 7 0.030 8 04775
Y18 0.107 7 0.012 4 0.043 6 0.2230 1.000 0 0.048 8 0.248 3 0.0259 0.404 0
Y19 0.103 1 0.011 4 0.033 6 0.186 6 1.000 0 0.063 2 0.2403 0.0225 0.400 0
Y20 0.109 4 0.0102 0.0397 0.222 6 1.000 0 0.0521 0.3423 0.026 9 0.383 1
B21 0.2140 0.008 1 0.006 6 0.178 4 1.000 0 0.0717 0.092 3 0.0249 0.1314
B22 0.226 0 0.010 1 0.0107 0.247 5 1.000 0 0.069 1 0.063 0 0.0194 0.1017
B23 0.216 7 0.010 1 0.0111 0.3233 1.000 0 0.067 4 0.0339 0.017 8 0.1079
B24 0.2101 0.009 0 0.0135 0.208 1 1.000 0 0.0509 0.060 4 0.0203 0.099 6
B25 0.206 4 0.0113 0.0116 0.228 5 1.000 0 0.0532 0.0703 0.0229 0.098 8
B26 0.250 8 0.0105 0.0152 0.177 8 1.000 0 0.074 5 0.079 4 0.023 6 0.1390
B27 0.194 7 0.0102 0.0163 0.198 4 1.000 0 0.060 6 0.044 4 0.0205 0.104 9
B28 0.1955 0.0104 0.016 9 0.207 8 1.000 0 0.060 3 0.067 7 0.021 4 0.0951
B29 0.194 2 0.0104 0.0116 0.2092 1.000 0 0.067 3 0.0732 0.0190 0.0959
B30 0.197 6 0.0104 0.0129 0.2299 1.000 0 0.062 0 0.047 6 0.0212 0.097 6
RSD/% 55.63 19.51 53.09 15.21 0.00 15.85 55.42 14.58 76.45

BN Z AN 0.968~0.973, HA 25 Hkx
HEZ A Z BB 0.946~0.975, EATEAEN
Z VA HIAEE A 0.935~0.984, 1B AT A1
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U B AR = e R A B BORE R PR
HERARAARERE , (H N A ATAR AL RE 25 SR A R AR T H
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BRI I 2
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FATEM . O BRIz IRE i 1) 9 /N FAT A X
WAL\ SIMCA 14.1 %, K H OPLS-DA Jji%
XTEATEEF= SR . P AR A AR A 2 e AT
M. FEEESLIF OPLS-DA #EAIH R%y cum=0.963,
Ry am=1, Q%um=0.94, HIKT 0.5, BLHAELH
OPLS-DA FARL R R A M Syl 5. R4 OPLS-



« 558 » PER 202318 B54% B2 Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 2

*2 30BN HEEEEME ST
Table 2 Similarity analysis of 30 batches of PRA

e MRV | ot MRRUE | ik ARUE
S1 0.981 Y11 0.982 B21 0.980
S2 0.980 Y12 0.979 B22 0.984
S3 0.977 Y13 0.972 B23 0.977
S4 0.976 Y14 0.949 B24 0.978
S5 0.978 Y15 0.950 B25 0.979
S6 0.978 Y16 0.974 B26 0.973
S7 0.979 Y17 0.972 B27 0.977
S8 0.980 Y18 0.935 B28 0.981
S9 0.979 Y19 0.975 B29 0.980
S10 0.979 Y20 0.975 B30 0.981

DA 1843R, 30 #IbFEdn sy 3 41, 298t s
WHEBH TSN —H, X EEEEREMH
(variable importance projection, VIP, P 4) W[4,
9 FUEH) VIP>1, Uil 9 FIELEARISERIFE i h
TEEREKR, RAAES R ZERIESS

1.5
— 1.0
fal
&
~ 05
: [
9 2 1 3 6 7 8 5 4
var ID (primary)

4 30 itEA7H M OPLS-DA #J VIP
Fig. 4 VIP value from OPLS-DA load diagram of 30
batches of PRA
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B “2.6”7 Tt 2 R nE, 9 ST
TR AR RSD BN 76.45%, FRuEZ 7 (A X 06 T
FRAI T 258111 97.91%. FHIZ4 T 19.72%.
HARZ VIP>1 WZERMA, R Q-Marker /) “ 11
PR BR, IR 2 o R R RIS,
9 FUEANTE G AT AL i R b oA ) (R R E
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T A BB THAIZT . PGG. KHBATZ
T8 Bl A& AT Az r= I 2 e Ao e A% 34 (1 47 Joid 2=
fith, SARAFITN 2> M) Q-Marker A —5(. 1£
IR b, 45 G & R M- B A%
IR S RIS, IRAIRFZ 8 Pl 4 7E4E

FE R AR DL, KR Q-Marker “ FLJEN 7,
ZRE TR IET E F1A) Q-Marker.

271 BMEXRRFELE HulBUEER 8 Bl x
i, FH 70% M BEIE AR 2, FHR HARER 5 AMBEEE,
EA5- 166 PS5 6 VA 10 L, %08 “2.47 TR i
Ao ERE, C ST A o DO R T R
AR (X0, WERBINMARGE (YD) #EATEA% 1A
U, FEST SRR IARAE B 2R, 152 8 Bl sy A1 5
TiFE, SERANNEEFIR Y=20.874 X+5.891 3,
r=0.999 8, &ML 5.253~105.056 pg/mL; %4k
AjZEF Y=12.064 X—0.303 1, r=0.999 9, £yt [H
0.578~11.564 pg/mL; JLAZE Y=22.33 X—0.612 9,
r=0.999 9, ZMEIEH 1.960~39.200 pg/mL; AjZ4
WEETF Y=11.042 X+3.242 3, r=0.999 9, £y
18.298~365.968 pg/mL; AjZjH Y=12.770 X+
37.471, r=0.999 8, ZMHEVEHl 72.750~1 455.006
ng/mL; WEFEATZTE Y=13.185X—1.1727, r=
0.9999, ZIEVuH 3.739~74.774 pg/mL; PGG Y=
19.902 X—14.585, r=0.999 8, ZkI:iul 15.900~
318.006 pg/mL; K HEEATZ5H Y=19.614 X—1.023 9,
r=0.9999, Z&MHEH 1.294~25.879 ug/mL.

272 FEEEER HBURAXIRSIER, & “247
Tt T2 AR 6 I, SR E TR AdbAT
. LR NANIRE . A BETHA
21 PGG 2K HIBEAT 245 H I T AR Y RSD 43514
0.59%- 0.24%- 1.56%- 0.69%- 0.83%- 0.61%- 2.53%-
0.38%, &5 RRIKEHE RIT

273 FEMEHR WE—EATEMES (SD 4t
WAV, 1% “2.47 ARSI E =R FE
0. 2. 4. 8. 12, 24 h bR, oG mA.
SRER, AR R AT E. L
R NIANEEE S AT BB TBA 24 PGG
2K B AT 25 Fr & TR AR 9 RSD 433N 1.92%
1.18%- 1.64%- 0.95%- 0.29%- 0.84%- 1.74%+ 0.22%,
SE R R ALR IR VRAE 24 h WRRGEME R IF.

274 EEMES WE-—-AJAAMES (SD 6
B, 4% “2.27 BT & RN, 1k “2.4”
TEIE KT E 2N E, BARA PR EFR.
FMATEHE . JLRER AANIRE . AgE. ’RE
TIEATZ5H \PGG IR I IEAT 248 5 & 43 201 RSD
KIRN 1.23%-1.10%- 0.48%- 1.48%-0.79%- 0.65%-
1.11%- 0.80%, ZHREKHZITEEEMREF .
275 IOFEEIWEES RS PRELCATINE S E )
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HATZMAE (S MR 025 g, BIREEINA
4T 0.25 g FREL SR 6 Pt ISR, 4%42.27
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Table 3 Content results of PRA medicinal materials, decoction pieces and standard decoctions (X £ s, n =10)
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Table 4 Content results of transfer rate of medicinal materials-decoction pieces and decoction pieces-standard decoction of

PRA (X £s,n=10)
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