¢ $ % Chinese Traditional and Herbal Drugs 35 50 %% 25 23 # 2019412 A * 5865 *

ESEE L A B KEKE S A AN E] = 7R AT R & BN ST

BB, ARt EiEMR, %L 2 R FAEY, EFHRA T
1. BRITHEZ RS, BRI B/RE 150040

2. ITHREBLREM B —ERE 2450, SR M 510000

3. MR B L ERWE LIRS, BT BRIE 150040

4. JLIHRILZ AR AR, LI5 LH 214400

7 . B8 WHAAFEFHIFATIRSERE, e R eI, AANERE. AT, KER. KRBTSRI
AT RERRE, RAKEOKEEE S SRR, AR EINMRES . FE  RAGSUIEERREME 21 A
FEMIRATZIMARSUEIE,  FERIFH 3B AT S RGBT G AT 02, IR RIREEE AL SRR, THE AR XS
KEERE. 25 &7 21 A FHRATI HPLC $R8CBRE, fre 11 ANEENE, AT 5 A GRaTE. ATZNERE. AT,
FHER. RHBATAT) a0, bATEUELIRT 0.9, NFRATMBEL/NT 09, FERS M GRS A2,
IREIRIREE ST R NARR REREE. Gr) SR H B RS, HUCUITH A 258 AEF= AR RO E R, sl @ ris
GBS, FROE G RERESIORIK G TR 21 NPTV, AT R PN SR AR A .

KR AT TRGUENE: RGEENT: KOOI, WRTE: AZANBRTE: AT RKHE; RHRATZT
FEDHES: R286.2 MHEIFRERE: A TEHS: 0253 - 2670(2019)23 - 5865 - 07

DOI: 10.7501/j.issn.0253-2670.2019.23.030

Study on fingerprint and gray correlation analysis of Paeoniae Radix Rubra from
different habitats

FU Shi-peng', SHEN Hong-wei', WANG Qian-bo’, LI Jun-ping', WANG Cong', GUO Sheng-lei"*, WANG Zhen-yue'
1. Heilongjiang University of Chinese Medicine, Harbin 150040, China

2. Department of Pharmacy, The First Affiliated Hospital, Guangdong Pharmaceutical University, Guangzhou 510000, China

3. Postdoctoral Programme of Heilongjiang Zbd Pharmaceutical Co., Ltd., Harbin 150040, China

4. Jiangyin Tianjiang Pharmaceutical Co., Ltd., Jiangyin 214400, China

Abstract: Objective To study the fingerprints of Paeoniae Radix Rubra in different habitats, and determine the content of five
chemical components (gallic acid, albiflorin, paeoniflorin, benzoic acid, and benzoyl paeoniflorin) and systematically cluster them.
The relationship between origin and content was analyzed by grey correlation degree to provide reference for the quality evaluation of
Paeoniae Radix Rubra. Methods Fingerprints of Paeoniae Radix Rubra from 21 different producing areas were constructed by high
performance liquid chromatography. The results were classified by principal component analysis and systematic cluster analysis. The
gray correlation degree method was used to process the index components and their relative correlations were calculated. Results
HPLC fingerprints of Paeoniae Radix Rubra from 21 habitats were established, 11 common peaks were confirmed, and five of them
(gallic acid, albiflorin, paconiflorin, benzoic acid, and benzoyl paeoniflorin) were identified. The similarity of Paeonia lactiflora was
greater than 0.9, and the similarity of Paeonia veitchii was less than 0.9. It was divided into two categories by principal component
analysis combined with cluster analysis. The results of grey correlation analysis showed that the relative correlation (r;) was the largest in
Gansu, followed by Ganzi in Sichuan. Conclusion There is a big difference in the relative yield of Paeoniae Radix Rubra in different
habitats. This experiment provides a scientific basis for the quality evaluation of Paeoniae Radix Rubra by fingerprint analysis,
principal component analysis combined system cluster analysis and grey correlation analysis method.
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Table 1 Sample information of Paeoniae Radix Rubra

W5 KK e SRR [H]
S1 AjE BRI FRE 2018-08-03
S2 AjE BT HRE 2018-09-12
S3 Aje RMZIGET A 1 2017-10-23
S4 A RN ZIRET A 2 2018-08-24
S5 AjY AR 2018-09-19
S6 A T T 2018-08-10
S7 AjE LM 2018-10-19
S8 AjE EUPi 3 2018-09-06
SO AjH NEESHMEFERAMEE  2018-10-21
S10  AjZy T -L & 2018-09-15
S11 AjZy HERITHGAR 2018-09-10
S12 AjZ LU ZR IR 2018-10-19
S13  AjZ T HR £ 2018-10-21
S14  Ajzy AR E 2018-09-13
S15 JIARAT v E 2018-11-14
S16  JUARAT Y1 R DL 2018-11-08
S17 R4 WNIEHERZTRREE 2018-11-11
S18  JIZRAT DUIHK 2018-10-25
S19  JIFRAT HNBEE 1 2018-09-04
S20  JIFRAT HNBEREE 2 2018-09-09
S21  JUARAT HIRNIRE 2018-11-19

X12A8C33672). A HE (5 Z18S7TH21155). K
FHEEAT 251 ('S PO2D7F26004), J5i &/ Hdhk
T 98%, B H EilgEH YRR AT .
2 FEEYHE
2.1 Y

g Thermo Cig Z0HTAE (250 mm X 4.6
mm, 5um); PLZFERTBIHE A, 0.1%BE KR
NIRBIAH B, BV 1F 0~8 min, 5~9%A; 8~
20 min, 9~10%A; 20~24 min, 10~13%A; 24~
28 min, 13%A; 28~38 min, 13~16%A; 38~48
min, 16~23%A; 48~52 min, 23~30%A; 52~
70 min, 30~70%A; AFFE 1.0 mL/min; #EFF &
10 pL; AP K 230 nm; FEIE 35 °C; BRBESREL
R EAMET 3 000, X SRR b (i
g DL 16
22 XMERMIARAH &

FE BB IR RS & TR ATANESE . AJZ
. RHER. RHEBATAEEE, AR HIE
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5-benzoyl paeoniflorin  a-oxypaeoniflora b-catechin c-paeonol

1-gallic acid 3-paeoniflorin 4-benzoic acid
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Fig. 1 HPLC chromatogram of control (A) and Paeoniae

Radix Rubra sample (B)
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0.11 mg/mL HIVRA % B IS
2.3 i EAERNEIE
FATLIRRE, 1L 40 HIF, FEHFRERATR
K 1g BT S50mL BB, FEEIMA 80%H
BE 10 mL, FREFE, AR 45 min, FRPRE
i, F 80% T EEAM L 2K H 5 K52 U 4 000 r/min
B0 3 min, HUEIEHGE 0.22 pm FEFLIERE, EPFE.
24 FEFER
241 BMERRFEHE SilkHEER “2.27 BURR
AT SRR R S PR 1 01, 1040 109,
1014, 1019 #%E, 1% “2.17 T F @ik & Fitir
W5E o LIKHHE S R B R R AL bR (XD, DA
FUORPALRR (YD, AR EH T FEFIZR M Ta . 2551
BT Y=6X10" X—288 588, #=0.999 2, %
PEVEFE 0.012 5~0.25 mg/mL; AJZ R B Y=4X
107 X—46 145, ¥=0.999 7, £& 138 Fl 0.025 5~0.51
mg/mL; X525 Y=1X10" X+8X10°%, +*=0.999 2,
ZEVEVEE 0.16~8 mg/mL; ZEHEE Y=6X10" X—
739 164, *=0.999 4, L&V 0.015~0.3 mg/mL;
KA Y=1X10" X+622 465, 1#=0.999 8,
2R MEVER] 0.019~0.38 mg/mL.
242 REEERE BC2.27 TR IR AR S AR
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SN 1.13% 1.22% 1.34%- 1.28%. 1.34%, #*
BAR R EE R AT
2.4.5 NFEREICERBES RS % AR T E 1 7R AS
WA 90y, B 1 g, 73 & 21 & &1 50%. 100%-
150% NN B8, % “2.37 T Jykibil 4, #4217
TR (3 25 T IE, I IE 3 ik, TR
W, WBTIR. NANERE. AT RHR.
IR H AT 25 1 T 3 A ISR 2 A 101.2%
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Fig. 2 Fingerprint and comparison fingerprint of Paeoniae
Radix Rubra
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Table 2 Similarity of Paeoniae Radix Rubra from different
habitats

2.6 AE~H SRS RENES SR

AN 5 M sy B E LR 3, fE S12
B FRIEE S EEEN 0.232%, LN ERIEH
17 s ~J2 R S S B ARAH 223 20 5, 5300
NSl 5 S7; AEHEENZ S4 AN
6.27%, I E R A HARE (>1.8%); KRHEEE
AL ZE AR R HAT 2 8 e )
FHZEIL 2 5o
2.6.1 FWASHHT (PCA) I HRATH o 577
o2 (8] 5% Z&, FIFH SPSS 20.0 XF AS[E F=Hu i 5 Ff
& BT PCA, SilbrilELab B G, FEARSHE
FRB] 5 AR N 2,425, 1.183. 0.924,
0.336. 0.132, 253 0% 4. B PCA 5051, #r
3R ETTRE A E] 90.646%, BLAHIX 3 AN
B AR ARG S, BT 3 ANMRHIEE,
TSR B RRAE ] &

%' HHABLE 95 HHUE
Sl 0.953 S12 0.911
S2 0.959 S13 0.904
S3 0.933 S14 0.915
sS4 0.930 S15 0.872
85 0.971 S16 0.857
S6 0.959 S17 0.865
S7 0.958 S18 0.957
S8 0.949 S19 0.866
S9 0.949 S20 0.874
S10 0.954 S21 0.854
S11 0.933

Table 3 Content determination of Paeoniae Radix Rubra (X L5, n =3)

R3 FAFENEER (X E£s,n=3)

s Ji R 40 %

BRETR RPN BR T AT F R HPBEAT 2
S1 0.03340.006 0.209+0.027 3.030+0.087 0.100+0.004 0.133+0.006
S2 0.031+0.012 0.170+0.034 2.882+0.076 0.126 +0.007 0.100+0.007
S3 0.013£0.008 0.034£0.024 4.940+0.082 0.092£0.006 0.102£0.005
S4 0.014£0.014 0.079£0.046 6.2741£0.152 0.122£0.006 0.123£0.005
S5 0.050£0.025 0.1341£0.036 2.747%0.035 0.139£0.011 0.078£0.011
S6 0.028£0.031 0.012£0.046 3.520£0.042 0.088+0.003 0.046+0.013
S7 0.022£0.005 0.0114-0.053 2.690+0.033 0.074£0.012 0.039+0.008
S8 0.039+0.014 0.090£0.034 5.55340.042 0.137£0.007 0.136 £0.004
S9 0.037£0.028 0.074£0.021 5.872£0.065 0.11740.008 0.095£0.006
S10 0.04210.021 0.222£0.051 3.376£0.046 0.071£0.013 0.06210.014
S11 0.047£0.016 0.230%0.034 3.409£0.037 0.084£0.012 0.087=%0.009
S12 0.030£0.031 0.183+0.018 3.863+0.077 0.105+0.014 0.197£0.011
S13 0.028£0.009 0.182+0.026 3.660+0.034 0.098+0.007 0.188+0.016
S14 0.030+0.013 0.161£0.006 4.04010.068 0.109+0.019 0.171£0.003
S15 0.1681£0.022 0.020£0.021 3.161£0.042 0.152£0.006 0.074£0.019
S16 0.178£0.016 0.019£0.019 2.992+0.035 0.151£0.011 0.084%0.011
S17 0.181£0.021 0.025%0.017 2.284%0.055 0.203£0.007 0.094£0.006
S18 0.029+0.015 0.049+0.021 4.204+0.044 0.224+0.006 0.178 £0.005
S19 0.210£0.007 0.042+0.013 4.232+0.037 0.229+0.017 0.072£0.017
S20 0.186+0.031 0.033£0.025 4.12040.028 0.203£0.005 0.067£0.006
S21 0.232+0.018 0.026+0.014 2.886+0.073 0.227+0.008 0.075+0.009
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Table 4 Explanation of principal component variables
TR WIURRHIE(E D T
ait 77 72 TR/ % AT ZE TTREE /% At 77 ZE 5TBREE 1% AT ZE 5T /%

1 2.425 48.501 48.501 2.425 48.501 48.501

2 1.183 23.668 72.169 1.183 23.668 72.169

3 0.924 18.477 90.646 0.924 18.477 90.646"

4 0.336 6.724 97.369

5 0.132 2.631 100.000

TERSE 1. 2. 3 BRTTEREILE] 90.646%>90%, FIINIX 3 AT HAM S LHIEREE

“*” cumulative contribution rate of principal components 1, 2, and 3 reaches 90.646% > 90%, and it can be considered that these three principal components

basically contain all indicator information.

3 AERITA F1=0.909 X EETIR—0.753 X Aj

2T —0.323 X A5 2517 4-0.782 X K HIR—0.564 X
SEHBEAT T F,=0.000 X B TR —0.285 X A2
IESTE +0.800 X AT25H +0.433 X ZEFEE+0.525 X 7
FEEAT 25, F3=0249 X B TR +0.441 X AjZ N
isHF —0.430 X A 2547 +0.378 X A HE +0.583 X %
A 258 . A7 () MirE AN F=
F;X0.485+F,X0.237+F;5X0.185.,
262 RAEFESW HEESH F, & SPSS
20.0 BAE K V-7 BR B BE BT R G0,
W 3 AT BUE H, B Erh 2 28, S15~S17.
S19~821 IHA—3, HoRIENNIRAT. S1~S14 5
SI18 IHA—2%, S1~S14 HokE ANILARAT, 4505
FRG SV A o

0 5 10 15 20 25

S17 |5 g ' ' ' '
S20 :‘>
S15
315
S21 ]
S1
S13

S11
S12

3 RGERAEN
Fig.3 Systematic cluster analysis
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X R B IHEAT CENWAEE, THEARXLT.
Yu=Xu/ X,
Yy RACBIEHEE, Xy AEWGEEIE, X8 m MRS kMR
FrII51E
272 ZEFIEFESIHRE #EFTERIT)E,
BRFESEF, SHEFINOTERILSHEF] (P
ARSI R R KD iR ZES P
I B B — PRI R IR AMED, sSSP S
A XY k=1, 2, 3, ), 4 m DFERIERL
febr P KA ESFHFFHIN (X} (k=1, 2,
3oy n)y & m ADFEA N AR PR )R AME . A
S PR REH AT .
g
Apin=min|Ye—Yol» Apa=max|Apin—Yoels Yoo 95X
Riff) Yy KA, p AR, BEEUER 0.5.
REZFETHRBRBM IR AL T,

g = Ain + PA i 2)
|Yxk - Yvk| +PA, .

’ — . — ’ _ _
A= mm|Ym» Kk| , AL = maX‘Ym Y,

kL Y NS
XTREI) Yy R KAE, p AT HFREL EHEIER 0.5
BRI AR WA (3), HERIE
TR ARX (4, MXKKE G HRAX L
X (5, HANXHHEEFEN i, HFFERIE S,

1 n i
Tis) = _Zk:l S (3
n
e
Tits) :_zk:] é:k(r] (4
n
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Tisy Tl

rOK, FERVET R, RS SRR
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Table S Relative correlation of five components of Paeoniae Radix Rubra from different habitats

% 5 BT % ~NIFINBET % A% RPER% KA/ % r; ey
S1 0.426 1.392 0.798 0.737 1.247 0.446 11
S2 0.400 1.132 0.759 0.928 0.938 0.414 15
S3 0.168 0.226 1.301 0.678 0.956 0.369 19
S4 0.181 0.526 1.652 0.899 1.153 0.471 9
S5 0.645 0.892 0.723 1.024 0.731 0.398 18
S6 0.361 0.080 0.927 0.648 0.431 0.299 20
S7 0.284 0.073 0.708 0.545 0.366 0.265 21
S8 0.503 0.599 1.463 1.009 1.275 0.481 7
S9 0.477 0.493 1.547 0.862 0.891 0.448 10
S10 0.542 1.479 0.889 0.523 0.581 0.404 17
S11 0.606 1.532 0.898 0.619 0.816 0.443 12
S12 0.387 3.950 1.017 0.773 1.847 0.504 4
S13 0.361 3.144 0.964 0.722 1.763 0.482 6
S14 0.387 4.056 1.064 0.803 1.969 0.474 8
S15 2.167 0.133 0.833 1.120 0.694 0.413 16
S16 2.296 0.127 0.788 1.112 0.788 0.418 14
S17 2.335 0.167 0.602 1.495 0.881 0.440 13
S18 0.374 0.326 1.107 1.650 1.669 0.512 2
S19 2.709 0.280 1.115 1.687 0.675 0.535 1
S20 2.399 0.220 1.085 1.495 0.628 0.484 5
S21 2.993 0.173 0.760 1.672 0.703 0.507 3

NARATRBEEE = T AL AR, (AEER R E AR E,
S15. S16+ S17 AHXFKREREEA 0.413. 0.418. 0.440,
HEFP 43 7E 164 140 13,
3 Wig
FRATREERAN [ 73 A ACTRATRIN AR, BTN
IR EAERNE—Zi R, RERTPIE XN, AR50
P21 AR = AR AT AT FR U B bR e . FR S
WHRE 11 AN, FRRIA R 5 ANk, 450
TR MHNBET . ATZHTE. R H R MoK F G
ATETHE o ARTEARLBE T KBUE R 2 2K, ARBE>0.9
RAEFRAT, HARE<0.9 RN)IFRAT. SRR xt L
RIUAE 5~10 min Al 50~60 min AL 7RAT AL R
a0 EEA MNFATP RS 2. SRR
7E 12~18 min WALARAT B K & &2 T ) ARAT, 45
R5 A IR e B, AT BE SRR
TR, IS AR R . S19 =AY ) H
B BHAMUE N 0957, SALARATEMIL, *#E
DU 1| S8 b2 75 AFAE AL ARAT I 5] A 5 A

S m I 5 R B DY )1 b X AR AT 2564 AR S84 AT
1 5 HAREXE DLy B, T ] — 2, HAEAAT
PTG Y 257.2 nm, T E DU )14 H 0 5 AH
[F) ) ] ) U (P WY FEE DU Ay 370 nim, i 7 A2 [ — )
Ji, EMATA TR RTRS, B IGES, L
H 22 I A R 70 i Sk AT o, ARIRTET
IrE, R TR SR B AMEILT Bl R A S B e U
SRS R FR T B AT T, B
S10+ S11 F= AR MR P B By oh, Fopthr= s &
AP, LS4 CRMZIRETA 2) FHE By &8N
0.05% ¢ 1y, FAt ™= Hb 5t & 53 3U7E 0.003%~0.05%.
21 FEHIAS AT S B A (P EZ) 2015
ERR, R S4 (6.274%, KR4S H A
AT 2D, HIRN S9 (5.875%, HEEIEFER, IY
NI <5%, RARRDWIE AL 73N
22, XEiRoEELs R

ASEEG XS 5 PP A RS 5 AN A P L o6 R AT
REERE M, 4558 S19 (CHRBEr 1) &,
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SKIEPE N 0.535, Hkoh S18 (WU)IHBD RBEE A
0.512, & EEME T, 2 NP HAT A H & &
N 42%, KT S4 CRMZICEFA 2), Ut LA
— ALY R bR B e R R, 2015 kiZh g
SE FRATINRE e bR AAT 25 & oMb UE R A 231,
N 2 FERRE AR . MWZGERA S 08T, LR R R
APUEMN. PUAE. PO ER A REEE
R Th > AS2G R BT B . B, BT
Tk FRFEEE FUY, ATZGH R AT 2 ) BB AR
gy, JRIHAEPUMIR . PUIIAR. s TS R AE
FUSY, SRS (R 24 2802 4%l I R 23 1 R0 T # 45
Ry BT AR 24 5 I B AR A) . RIS A
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