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Abstract: Objective To compare and study the chemical composition differences of Paeoniae Alba Radix with different growth, in order to
provide experimental data support for the best collection and quality control of Paeoniae Alba Radix. Methods Based on HPLC method, the
fingerprint of Paeoniae Alba Radix was applied to different growth years of the same plant, and its similarity and difference were analyzed. On
this basis, the contents of seven components were determined. The similarity was calculated by the Similarity Evaluation System of
Chromatographic Fingerprint of Traditional Chinese Medicine (2012A version), and the pattern recognition of the samples was studied by
principal component analysis (PCA) and cluster analysis. Results The fingerprint of Paeoniae Alba Radix with different growth years of the
same plant was similar, and the difference of characteristic peaks was reflected in the existence of four peaks in the low years. One peak only
existed in the high years. There was an increasing trend in five peaks and a decreasing trend in 15 peaks. During the growth of Paeoniae Alba
Radix in Bozhou, alibiflorin showed a decreasing trend, while paeoniflorin and 1,2,3,4,6-pentagalloyglucose showed an increasing trend during
the growth of Paeoniae Alba Radix. With the increase of years, the ratio of the highest years of Paeoniae Alba Radix was always the largest, and
the proportion of dry weight of Paeoniae Alba Radix increased. The similarity results showed that there was a strong consistency among different
years of Paeoniae Alba Radix, and the similarity between adjacent years was greater. Cluster analysis showed that the content of Paeonia
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lactiflora was stable with the increase of growth years. In addition, the comprehensive mass number was used to evaluate Paeoniae alba Radix in
different years. The results showed that the best harvest time of Paeoniae Alba Radix was in the fifth year. Conclusion The chemical
components and main components of Paeoniae Alba Radix with different growth years were different. It is suggested that Paeoniae Alba Radix

should be collected in the fifth year.

Key words: Paeoniae Alba Radix; fingerprint; chemometrics; growth years; gallic acid; oxidized paeoniflorin; paeoniflorin;
paeoniflorin; benzoic acid; 1,2,3,4,6-O-pentagalloyl glucose; benzoylpaeoniflorin
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Table 1 Sample information of Paeoniae Alba Radix for
different growth years

s it S FE IR

S1 BS2017103001 SFEAAANE 24
S2 BS2017103002 SFEAAANE 34E
S3 BS2017103003 4 FEE ARG 2
S4 BS2017103004 4 FEE ARG 3
S5 BS2017103005 A AN 44
S6 BS2017103006 SAEA AN 2 4
S7 BS2017103007 SHELEARE 3
S8 BS2017103008 SEA AN 4 4F
S9 BS2017103009 5FEAE AN 54

22 BILEH

MR VR AH AT T s 3 2 1 B4, il
Waters Symmetry ShieldTM RP18 (250 mm 4.6 mm,
5um) (GE[E Waters A7) sl NCIE (A) -0.1%
B KV (B), —Juhb BEBELAEFF J9: 0~20 min,
95%~80%B; 20~30 min, 80%~75%B; 30~45
min, 75%~70%B; 45~55 min, 70%~65% B. fi
125 °C, ARFE 1.0 mL/min, BEFERE 10 pL,
%K 0~8 min, 274 nm; 8~14 min, 214 nm; 14~
18 min, 257 nm; 18~20.5min, 232 nm; 20.5~28
min, 220 nm; 28~34 min, 228 nm; 34~38 min,
217 nm; 38~~55 min, 229 nm, A& (A 55 min.
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AALATZ5HF 11580 pg/mbL . Aj 25 N lETF 18.40
ng/mL. A5257F 19.16 ug/mL. 2 H 2 204.70 pg/mL.
1,2,3,4,6-O- T & T L & BE 35.28 pg/mL A2 H
BEAT 2451 25.04 pg/ml Y246 IR S TR
24 Hik@miEReH&

EATZ, RaRE, 450, 059, FEEK
58, B 25mL s, A 15 mL # R, Ak
L (ThE 240 W, i 45 kHz) 30 min, Ji4, &
REZIEL, #8251, LL0.45 pm AHLIELyEN, HL
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Fig. 1 Fingerprint of nine batches of Paeoniae Alba Radix
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5-gallic acid 13-oxypaeoniflorin 18-paeoniflorin 21-paeoniflorin 44-benzoic
acid 46-1,2,3,4,6-O-pentagalloyl glucose  55-benzoylpaeoniflorin
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Fig. 2 Common peak of fingerprint of Paeoniae Alba Radix

32 YHEEERMSHT

A O HEFE DL I OR B (] £ £0.1 min A
H DAD il h £ Bl — 2 i ol s A [ —1k
S0y, HAIEIRLINT 10 B0 A R B R 5 U,
RO TR H AR 3 9 MRS L
For 1 56 NANRIRoy t iU, e R B s TR0 4 4K
Y5 N 1~56, 15H 9X56 HIUE AR, @il
X 9X56 WEMAEIRHEFEEATSRIT TS H, AF
AKFEIR = AR R A o AP — e U 22
o WE6. 7. 39, 48 fUAFTE TIRAFERR AATRE . 3
Hilg 6. 48 fEAET 3 4EAEEATE 20 34E. 4 A
AJEE 2 4, BAEAEAATE 2. SRR, 1§ 39 £74E
SHEAEAAE 2. 34, 4. SEAEAH 24 . &
7 MAAFAET 34 4. SEAEAE 2 9. A4k, 3.



¢E B 20214E4H $52% H8H Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 8

* 2411 -

4, 5EEAEERNTE 2 FAAT B A 38, A RE
ZAIF: & 13, 16, 18, 19. 20, 22. 24. 37.
38. 43. 50. 51. 52. 53. 55 RIEKEaA. 1§ 4,
5. 32, 44, 46 N 2IH
3.3 FEMEEITEMN

W9 A F A R 2 B ATRE L B B SN “
25 R 48 SO E R U VP R S8 (2012 A RO
B, EARE R E D W EN 0.1 min [l Az
kN RH 2 SR IEJE T BB IR, B THE

5 HH 25 i % 5 0 B Tl R ARALLEE , 45 R LR 2.
g Rnra, DTRERE (R) AZI, B 5 F
A 2 EEEAHLE A 0.952 SFHARRT
0.97, KIMHBEK—FME: H—Jrm, B9k
AN TR] AR A A R o TR) ) A ALLBE ] T, 3~5 A2
AMAFREKFERT, Pk —FAHEUER
1.000, RHIE I, 2% ERTIRR A, AFEAEK
IR Z AA 2 05y SR R — 8, HLFE5
A A A B B A ARA A 38

R2 TEEKFRBABEOELER
Table 2 Similarity results of Paeoniae Alba Radix with different growth years

5 S1 S2 S3 S4 S5 S6 S7 S8 S9 it 1R
S1 1.000
S2 0.974 1.000
S3 0.974 0.986 1.000
S4 0.971 0.999 0.984 1.000
S5 0.958 0.997 0.979 0.998 1.000
S6 0.970 0.936 0.962 0.929 0.920 1.000
S7 0.972 0.995 0.989 0.994 0.994 0.955 1.000
S8 0.915 0.980 0.947 0.982 0.989 0.861 0.971 1.000
S9 0.922 0.983 0.950 0.984 0.991 0.869 0.974 0.999 1.000
PapiiE 0.978 0.998 0.991 0.997 0.995 0.952 0.998 0.973 0.977 1.000
3.4 BN 35 PCA
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Fig. 3 Dendrogram of cluster analysis of samples
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Table 3 Characteristic value and variance contribution

rate
W PR G R
Bt rEANY% FR% B IR A% RR%
1 8.924 99.150  99.1508924  99.150  99.150
2 0.075 0838  99.988
3 0.001 0010 99998
4 0.000 0002 100.000
5 332X10° 0.000  100.000
6 2537X10°®  2818X10°° 100.000
7 3251X107  3612X10°° 100.000
8  5.907X107*® 6564X 107 100.000
9 —5977X10716 —6.641X107*° 100.000
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BAEAAT R, 7 MEE A R EARER
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JREITRR, 2T LR E R ERONZE 7 Fln 5 &
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Table 4 Dry and wet weight ratio of Paeoniae Alba Radix in different growth years

hiaes i i /g i 5 o b /% Ty T 5 % %%
s1 27 8.71 94 8.22 41.41
S2 2379 91.29 1050 91.78 4414
S3 46 1.25 21 1.18 45.65
S4 1077 29.19 509 28.69 47.26
S5 2567 69.57 1244 70.12 48.46
S6 291 3.60 119 3.57 40.89
s7 1269 15.69 529 15.87 41.69
S8 2984 36.89 1166 34.97 39.08
S9 3544 43.82 1520 4559 42.89

®5 TREKEFRBEAN 7HRSSENE

Table 5 Content of seven components of Paeoniae Alba Radix with different growth years

iy WETIRI% FHAZHTE% FHRI% KEBATZAH% ATZARRTE Y% 2T %

1,2,3,4,6- L% & T BT 25E 1%

S1 0.099 6 0.0130 0.008 0 0.064 7
S2 0.1818 0.0119 0.0158 0.0611
S3 0.0901 0.0254 0.008 9 0.092 7
S4 0.153 3 0.0179 0.012 3 0.085 4
S5 0.1349 0.0213 0.009 4 0.0791
S6 0.1324 0.028 6 0.0115 0.068 1
S7 0.1430 0.024 9 0.0114 0.069 1
S8 0.1475 0.024 0 0.0198 0.060 3
S9 0.1458 0.025 5 0.021 7 0.060 7

1.5397 3.2909 0.2192
17798 3.3586 0.3556
2.8204 3.7307 0.3475
1.336 4 3.695 6 0.364 4
1.0707 3.0650 0.308 7
15337 3.4523 0.3849
1.083 2 3.288 3 0.360 5
0.7311 3.4258 0.4159
0.7877 3.6136 0.4321

*6 AEEKFEREBTREZASSN

Table 6 Comprehensive analysis of quality of Paeoniae Alba Radix with different growth years

k) T Jitlg 7 MR R % P TH% LR A G
st 94 5.2351 41.41 49210 65.449 3
S2 1050 5.764 6 44.14 60.528 3
S3 21 71157 45.65 14943 88.663 1
s4 509 5.665 3 47.26 28.836 4
S5 1244 4.689 1 48.46 58.332 4
S6 119 56115 40.89 6.6777 166.600 4
S7 529 4.980 4 41.69 26.346 3
S8 1166 4.824 4 39.08 56.252 5
s9 1520 5.087 1 42.89 77.3239
4 Vig SRPERKIS, AR TARIR IR TR 0y, U AR

LGRS IR 2 B ORAIE H 254 B R AL 22
— BT E AR, SRR A 24 AR A ) B
FLORREOS, AL G0 L Xt e 250 (1 R MSCRAT A S AN
E, WRAARZE NS B, AEH AT

PRI, TEM R IR, BRI S i
KMo 2R R RS R 24 AR R A A A
BAEAE TR TN, AR TR BT i SRS 1 14 AR
P RS, LR CA e KR, T HAE A )
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