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Abstract: Objective To establish a “quality-quantity” double standard control method for Baishao (Paeoniae Radix Alba), which is
qualitative based on the reference traditional Chinese medicinal materials (TCMM) as standard substances and quantitative without
relying on multiple reference substances. Methods HPLC technology was used to establish the characteristic chromatogram of the
TCMM of Paeoniae Radix Alba, which was compared with the chromatogram of the tested TCMM to identify the authenticity of the
medicinal materials, that is, “quality”. The internal standard material was used to distinguish the merits and demerits of medicinal
materials by relative quantification of the chemical constituents of characteristic peaks, that is, “quantity”. Results The established
“quality and quantity” analysis method of Paeoniae Radix Alba met the requirements of methodological investigation, and the similarity
between the tested TCMM and the reference TCMM was more than 0.90. The lower limit of the relative content of the chemical
components of Paeoniae Radix Alba was specified. Conclusion This method is simple, fast and accurate, which can make up for the

shortage of quality control of Paeoniae Radix Alba and achieve the goal of overall control of Paeoniae Radix Alba.
Key words: Paeoniae Radix Alba; reference traditional Chinese medicinal materials; quality control; characteristic chromatogram;
catechin; galloylpaeoniflorin; gallic acid; oxypaeoniflora; methyl gallate; albiflorin; paconiflorin; benzoylpaeoniflorin
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Table1 Origin and batch information of Paconiae Radix Alba

i FEH 5 SRS TR] R 2GR AL
S1 DY)l 2019-05-23  2019-05 UM
S2 POk 2019-06-17  2019-06 1A
S3 YL 2020-04-23  2020-04 TR
S4  WRLATM 2020-04-21  2020-04 TR
S5 WHLE 2020-09-16  2020-09 A
S6  EECRHIL 2019-11-20  2019-11 TR
ST TR 2020-08-23  2020-08 TR
S8 EEFRM 2020-06-22  2020-06 TR
SO PEPERTE 2020-07-26  2020-07 TR

FIEATZEEF (5 110927-200918) 14 1 o [ £ 5 24
ARG E T AR 20 R (it al, 15 [ Merck
NFED, K (AR, BRI EAG R AFD .

2 FAEEHR

2.1 ETXRBAMNBSAMEEMR

2.0 SRR BUE AT R Z AR R
0.5g, FEEME, H 70%HEE 25 mL A ER 1h,
JRE A, BRI R, F 70% H EEANE IR T
&, B4, e, MR 0.22 pm TUAL ISR E
o, VARSI AR IER Ml R GF 4
) 0.5 g, F% IR TS AR A .

2.1.2 XREERIH S BULRER. BE TR,
BETFIRHES. AAARRE . AJAH . RRWHATE
TG E, WMEE, BRIV, W%
N 70%H e (ool Vi, 8 HIEm 4 5k
GRS, HIEULRER. WE TR, WETERHHE.
ATEINBRE . ATEE . R AT 245 R R )
J90.127. 0.174. 0.196+ 0.585. 0.720. 0.232 mg/mL
PR A3 0t HEL i VA

2.1.3 B il Agilent Poroshell 120 SB-
Cis itk (100mmX2.1mm, 2.7 um); WMshHA
0.1%HERIK (A) -2 (B), BHATESE LM : 0~10
min, 5%~27%B; 10~15min, 27%B; A&
0.6 mL/min; & 30 ‘C; DAD %K 280 nm;
BERE R 10 L.

2.1.4 FHEENERES KSR EGRA 5
B B FEGPAT 2 IR, $ T S A UG RERSI
TR ERERE . B 280 nm YR T AR B4 Hr
R RS R A E 2R ey “ A2 Fr SR AR
WU SPAN B (2012130727 A, $R15 AT 2544
1) HPLC $REEE, W 1. BAEAATKRRZ5 8 1 1
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Fig. 1 Chromatogram overlay of nine batches of Paeoniae
Alba Radix
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Fig. 2

traditional Chinese medicinal materials and common model

Characteristic chromatogram of reference

of tested traditional Chinese medicinal materials

2RISR BERTIE) R ABXT R BR8]
Table 2 Characteristic peak retention time and relative

retention time

-5 tr/min FEX £ B I [1)
1 2.264£0.060 0.230 5£0.006 2
2 2.387£0.006 0.243 0£0.000 3
3 3.071£0.016 0.312 7£0.000 2
4 4.05940.023 0.413 240.000 7
5 7.148+0.012 0.727 7£0.001 0
6 7.509+0.013 0.764 4£0.000 6
7 7.935+0.020 0.807 8£0.000 5
8 9.008+£0.008 0.917 0£0.001 0
9 9.299+0.004 0.946 6£0.001 1

10 9.823£0.005 1.000 0

11 9.823£0.005 1.071 6£0.002 5
12 10.527£0.029 1.092 70.000 7
13 10.73340.010 1.154 2£0.003 2
14 11.53340.010 1.174 1£0.001 0
15 11.697+0.029 1.190 8£0.002 5
16 12.53040.021 1.2756+0.002 0
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2-)LEFE -BETBALAYE 4EBEBTR 6-HEMMAHYE 7-
BETRTEE 9-ATANET 1087247 14K FEAT 2T
2-catechin  3-galloylpaconiflorin  4-gallic acid  6-oxypaeoniflora

7-methyl gallate  9-albiflorin  10-paconiflorin  14-benzoylpaeoniflorin

B3 RAXERR A) FMBESHER (B) BIEE
Fig. 3 Chromatograms of mixed reference substance (A)
and Paeoniae Radix Alba (B)
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i [E] RSD Aimi T 0.68%, AHXTUETHIFN RSD A+
2.47%, FUAFES & ik e T, R ariRacE
TR
224 HEEMRAK PATHIS 6 A (SD itk
BER VAR, 3% “2.1.37 TRt &R RE, 0%
ik, &I WA KR B R RSD AN T
0.23%, HHXFIEHAL RSD AT 1.91%, FEIFEN
Hil & A E SR, FFEfRaUERE K.
2.2.5 AHRLEEVHY  RA T EZGIZE R 2 iR
SEREFEE PPN 8CE” (2012.130727 fRAS) #EAT
AR AL B, AR AR SRR A K
550 HR 24 8 BRI B A LA (P AR ADLRE o DURFAIE DEE PRI AR AL
PR AT 2GR B . 9 HLEAATHEHAZ I S xR ZY
MIGAHBLE KT 0.90, SR A2 B R
P —EtE. TR I 3.

#*3 BAUGBHENLEITNER

Table 3 Evaluation of similarity for Paeoniae Radix Alba

G 2 AL i 2 AL
S1 0.975 S6 0.995
S2 0.993 S7 0.987
S3 0.994 S8 0.992
S4 0.987 S9 0.982
S5 0.985

2.3 $HEIELFERR T BRAT

FEHIE R Agilent-126011 5 RCH € it A F)
FHAEGE OR B3 IS 1] 5 60 HE it BT (0 2 il B, SR
Agilent 6550 Q-TOF-MS Jfiiti %, #HAT %4, 2
H Agilent MassHunter Qualitative Analysis ¥4, 8
T B PO B 7 VR IE L BB AR A T A 2 AR
aN i i s 2 SR S (TR & A RS 290
231 ikt G Agilent poroshell 120
SB-Cis failfFE (100 mmX2.1 mm, 2.7 pm); ¥izht

N O0.1%FRAK (A) -1 (B), BEFELEL: 0~10 min,
5%~27%B; 10~15min, 27%B, F:iE 30 C, Bkt
& 1pL, AFREN 0.6 mL/min.
232 ik BTN S S TR
(Dual ATSESD, RH 7B iz, BAME H/E
3.5kV, FERAMAEFIE (drying gas flow) N 13
mL/min, TS A (drying gas temp) 4 250 C,
B SARIRSE (sheath gastemp) 4 350 C, Zib#s
J£ 77 (neulizer pressure) N 172.4 kPa, WZLH L
(fragmentor) N 125V, —Z%JiikAidEH & 20 eV,
RAETEH m/z 100~1000.

KH auto MS/MS #550, X L Bt 2 2
I P B 55 T VE R AR WA 7 o EAT AT . S
FHRAKEEH T 16 MFIEEETR) 8 MEZERT,
WML R BETFBATZ4E . RETR. 2
AT R TIRTER. ~NANERE . AjAE. R
HRIEATZ Y, BEdRNE 4, DB TRELE 4.
24 ET AR EIE L ER DX EEMR
241 LMHRRFLE EHATLEN 6 NMREK
FEWEW, H OG0, o0 Al ReR i, DARBT & 9k
AR (XD, WEIFBANAFR (V), 2 HhRE 28
FEAT LR, HERIETER Y=22.217 X—
0.550 1, 9 0.999 2, £ 0.5760~7.200 ng A&
KRR
242 FEEERK [F “2227 BN A%, HEA
2 XTI AR RSD H /0T 1.68%, RIAIEKE
I RLT,
243 FEMlEG H “2.237 BN A, HEA
AU AR RSD {E 35/ T 2.22%, R AL
VTAE 24 h WFASE .

244 BEEMHRE [F “2247 WNAEE, HEA)

&4 BA%HH UPLC-Q-TOF-MS ¥£7E
Table 4 Identification of Paeoniae Radix Alba by UPLC-Q-TOF-MS

W wmin TR EHTETH mz g R0 B ET miz Ry
2 2.14 CisHiuOs [M—H] 290.0790 289.0719 0.34 165.017 0, 109.027 3 JLEE
3 3.94 CyHxOrs [M—H]" 6321735 631.1662 1.59 315.003 9, 105.007 9 WETHA 2D
4 3.95 C7HeOs [M—H] 170.0209 169.013 7 0.58 125.023 3, 97.029 8 BRI
6  5.32 CxuHxsOn [M—H] 4964662 495.1510 0.26 345.114 5,97.008 4 E A AT Z TN
7 8.15 CsHsOs [M—H] 184.0372 183.029 4 0.55 124.016 2, 111.008 5 BETEHE
9 821 CxHxsOn [M—H] 480.162 6  479.1546 0.21 435.023 1,357.027 3 ATUINBRT
10 9.44 CyHasOn [M—H] 480.174 6  479.1559 0.21 357.146 8,121.164 9 AU
14 11.77 C3H30n2 [M—H] 583.181 6 584.574 1 —0.24 224.993 4, 121.029 1 KA 2 s

SAZALE YR tX S BEAT HiRA

S This compound was identified using reference standards
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Fig. 4 Total ion chromatogram of Paeoniae Radix Alba
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s AEE AN RS R, % “2.1.17
TR i R A, 4% “2.1.37 TR itk ok
Sy ERERTI,  THEAS BIAT 258 1S3 IR B
W # K 98.69%, RSD A 0.98%.
24.6 FENE  (PEZH) 2020 FFRCEATZ T
TERVEM AAT TR ARy, SRR E, B
WHEERRE, BMORFATAEE NN, TR
TEVEAR NS & B 7T . B AT RS 258, $% “2.1.17
TR T 24 Al i I VROFIIR FE 9 0.720 mg/mL (1)
ATLGEFNT IR SR, 4% “2.1.37 TR il 0 i
MEATAEEE, BT 2, g%
5o AL HPRFE AL B AR S B A
RUTF, PR —brdE " VR NRHIEIEAL 52 R
G3FEXT T AR A B AN & 2 R R, At
2 AR AR L 7 VA A B AR AE AR N & EAMIE T
= FBRAME, 2R IE 6.
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LS PSR i
3 g
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Table 5 Accurate quantitative results of internal standard

substance
G5 AU % Tl ATEGH %
Sl 2.1172 S6 2.2695
S2 2.1356 S7 2.0921
S3 2.8252 S8 2.4202
S4 23651 S9 23714
S5 24524

*6 ETRHRYIRAFHEEEN EEL5R
Table 6 Relative quantitative results of characteristic peaks

based on internal standard substance

&5 ERS IR TR &% AR & T R%
IS 3 91.145+10.626 0.1746£0.0204  0.1542
3 RETEIAH 2231415514 00427100106 00321
4 BETR 599.439+102.282 1.148 1£0.1959  0.9522
6 AMATHHE 153.998+48.414 0.2950£0.0927  0.2023
7 BETRTE 8649861126993 1.6568+0.2432 14136
9 AJNEEE 232491165248 0.4453£0.1250 03203
10S)A 2 1221.056+118.76 - -
14 FHEATAT 147.772420.281 02830400388 02442
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