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Table | Materials for test
e e R s
No. Plants Habitat -
Specimen
1 AYZ§ Paeonia lactiflora Pall. B AFIL Mishar, Heilongjiang 870716
2  FRAZ P. lactiflora var. (richocarpa Stern 2% Bozhou ., Anhui 880915
3 JUZRAY P. veuchii Lynch Pq )i} Songpan, Sichuan 880514
4 FFHRAY P. veitchii var. wood ward Stern P9 )i} Wolong . Sichuan 870712
5 HFIASZH P. mairei Lével. 31| Maowen ,Sichuan 880509
6 FHBRAH P. sapangersts K. Y. Pan ¥ Tackieng, Xinjiang 880603-10
7 fESL P.sp. (BRI 4 B % 880603
8 ZSHAYZG P. amomala L. F# Tacheng, Xinjiang 880603-20
9 RiRAYZY P. anomala var. intermedia # ¥ Tacheng,Xinjiang 880603-30
(C. A. Mcyer) O.et B. Fedtsch.
10 3EAZY P. obovata Maxim. FH Zocjia, Jilin 870526
11 FHIEAYZH P. ovbovate var. wilimotfiae Stern Pq)1] Maowen, Sichuan 870701
12 HAEAYZH P. japomica Miyabe et Takeda B4 Heilongjiang 870816
13 #3$t4} P. delavay: var. lutea (Franch. )Finet Z M Dali,Yunnan 870819
2 FHLPHBHHANSE HPLC EEE BRI
Table 2 Data of pcony glycosides in samples by HPLC
¥ {7 §TBHR] (min)
Retetion time 4.2 55 5.9 9.1 13.2 16. 1 5.0 7.0 7.8 12,2
of pcaks
rEx X; X2 Xs Xd  Xs  Xe X1 Xe Xy Xu
1 1 1 1 1 1 1 0.56 0.27 7.55 0.18
2 0 1 1 0 0 0 0.40 2.50 6.45 0.17
3 0 1 1 0 1 1 0.13 0.25 521 0. 14
4 1 0 1 0 1 1 0.76  0.54 3.38 0.04
5 1 1 0 0 0 1 0. 29 0. 21 1.40 0.25
6 0 1 0 0 1 1 0.0y 0.06 295 0.27
7 0 ] 1 1 1 1 0.36 0.06 4.36 0.22
8 1 1 0 0 1 0 0.07 0.46 2.62 0.25
9 0 0 1 0 1 1 0. 31 0.19 221 0. 42
10 0 1 1 1 0 1 0.02 0.43 1.47  0.19
11 0 1 1 0 0 1 0.71 0.19 3.82 0.13
12 1 1 i 0 0 1 0. 05 0. 89 1. 11 0. 24
13 1 1 0 0 1 1 .42 0.27 1.8 0.15
14 1 1 1 1 1 1 .22 0.26 6.28 0.07
15 1 1 1 1 1 1 0. 64 0. 02 5. 45 0. 16
16 0 1 1 0 1 1 0.35 0.11 4.13 0.15
17 1 1 0 0 0 1 0.03 0.54 0.76 0.26
18 0 1 1 0 1 1 0.68 0.35 3.50 0.14
19 1 1 1 1 1 1 0.28 0.27 528 0.08
* 1—19 HR G 1" FORATYE, O R AR B R X — XS | — VA S E
1—19 are the compiled numbers of samples; ” 17 shows there is a peak at some variable X.;” (”indicates there is

no peak detected at some variable X,y X7 — X0 expresses the content (%) of 1 — IV scparately
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B1 #S55FRERS HPLC B0 - BHEERSFARD
Fig. 1 Plots of pecony glycosides in samplcs by HPLC

(1) P. lactifira (870716, Hcilongjiang); (2) P. lactiflora var. trchocarpa (880915, Anhuid; (3). P. veuchu
(880514, Sichuan); (4) P. veitchu var. woodwardu (870712, Sichuan); (5) P. mairer (880509,Sichuan); (6) P.
snjisngensis (880603-10,Xinjiang); (7) P . sp. (880603.Xunjiang);(8) P. anomala (880603-20,Xinjiang)s (9) P.
aromala var. infermedia (880603-30. Xinjiang); (10) P. oborata (870526,Jilin); (11) P. cborata var. willmottiae
(870701); (12) P. japonica (870816.Hcilongjiang); (13) P. delavay: var. lutea (870819,Yunnan)

SR, RERERGELTURE, ERX 0 HIEN 1CGR D ALROT

O Z RBRHYEIRER. AT HBRENOTW. BN S ERTRARIERE
L, BBER 0, LRI, AR =19 TEIM M n=10, ATEF6 M EHERE 11
ERERE.

(2) FIF B B=(b1,by:b5 b1 RREE B,

(RS HBA N Y =28 )

(4) BEKH 3 MEEME T AR AE M BIEH B,y By, B I\ A (D1 FIRBHE
FhfY 3 R Y Coeee)
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(B Y Y, YoM BEERREZHEALKFRATHMERAE 2,/ Y,

vy Y,=(1.09,0.57,0.63,0. 54,0. 18,0. 36,
o Z 0.76,0. 31,0. 35,0. 36,0. 50,0. 13,
osf 0. 44,1. 07,0. 93,0. 56,0. 06,0. 53,
0l el 0. 85)
ool '; Lot ”F3‘7 Y,=(1.16,1. 02,0. 82,0. 47,0. 18, 0. 48,
,P% Tﬁ&ﬂj[ T ol 1.01,0. 40,0. 41,0. 31,0. 57,0. 18,
o> WZFﬁ‘“;rﬁiosu B 0.1¢,0.92,0. 83,0. 65,0. 10,0. 55,
R 0.81)
3 Y,=(0. 39,0. 75,0. 25, 0. 26,0. 08, 0. 05,
g 0.17,0.16,0,0. 15,0. 25,0. 24,0. 12,
B2 HHERESHZELEHERIFEARD 0.34,0. 23,0. 18,0.10,0. 22,0. 26)"

Fig. 2 Positions of Paeonia sps. from China in
three-dimensional space (The compiled (6) F}fﬁﬁﬁﬂtﬂfﬂ £ IBM 386 ﬁm_tﬁ
numbers of samples see in Tab. 1) —
1T.
2 x5t
BT HERE BE LR YV, Y, IR, RESHEREZMEALIFRTHER,
HRE 3.
%3 FHazENZEER

Table 3 The space-distances among samples

—
N
w

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

58

59 0. 54

89 0.74 0.36

37 1.14 0.80 0. 50

050.910.48 0.28 0.35

420.610.24 0.59 1. 02 0. 67

.110.890.50 0.26 0.27 0.14 0.76

230.99 0.56 0.33 0.300.090.750.17
.150.950.59 0. 26 0.23 0.200.81 0.10 0. 18

J
df

11 .85 0.68 0.28 0.11 0.53 0.26 0.52 0.27 0. 33 0. 31

12 381.08 0.81 0.500.17 0.42 1.04 0. 30 0. 40 0.28 0.54

13 .20 1.050.87 0.33 0.26 0.310.880.250.27 0.15 0. 41 0. 33

14 250.650.46 0.70 1.21 0.88 0. 36 0.94 0.95 0.96 0.67 1. 20 0. 99

15 40 0.66 0.30 0.53 1. 00 0. 69 0.25 0.76 0.75 0.53 0.50 1. 03 0. 81 0. 20

16 76 0.68 0.20 0.20 0.61 0.29 0.41 0.350.36 0.400.12 0. 64 0. 48 0. 60 0. 41

17 511.240.930.630.150.491.150.400.44 0.400.560.180.391.321.140.75

18 850.710.29 0.09 0.530.250.52 0.27 0.32 0.300.050.55 0.19 0.820.49 0.11 0. 66

_
(=]
R R i = T R P

19
* 113 R AMFER1.14—19 R BFHFER 4

1—19 are the compiled numbers of samples where 1—13 sec Table 1 and 14— 19 sce Table 4
2.1 Ak BM e R
AR R OEAR A9 28 BEA 40 RO IR , th3R 3 &4 & 04 =5 ] BE BT T , oK 814 i 25 44

.44 0.600.22 0.46 0.94 0.83 0.24 0.69 0.69 0.71 0.42 0.96 0.76 0. 14 0.09 0. 34 1. 07 0. 41
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REMMERD.
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HRITAFESHSRBGLGZMERR/D. W 6559 SHEREQO. 09); HKE
BHAEEEAL M8 ES5 10 BEHO. 10 F=RERYEGEHEAZY, W45
NEERO 1) RZ AH5AXANEZNERRA. N 15512 5E®HA.38); KK
RABGHEATH,1 559 5ERAU.23).,
2.3 HALER

FERFRNNSEERGKB/MIMENTHEREHRERTAA S5 258
BR0.65 IR EHERERTQCESS5 4 SHERN0.36); EAHSHEMRENE
251055 11 SHEEN 0.31); EHATH SRBATH B S5 I SHERR 0.17),
2.4 MEHEHMNEFILR

& R S A EE RS2 0. 09— 1. 23, F-HEE R K 0. 574+0. 33; i REE R & 0. 17—0. 65,
THEERR 0.3740.20, RELERRVELHN LM KB AY S, mBHRE/NEEK
FRHATHER,ENTFHEXESSHTE N NHRERKTHNER. &X2Zk5
Wit —# B R RS RS LK SFEN B URFEE A S W B, %5 50 BB MH]
WHIEZE.

4 BHLOBHEE

Table 4 Identification of commeroial peony drugs 25 (TRLEALESHBER
w®"g s RE LEER L

No. Market Results of identification Egﬁ%;@t . %%E ﬁ jg

14 iﬁi sang Paeoma lactiflora Pall. KA A Sect. Moutan 5

5 W P. lactiflora Pall. HAEHP AT A Sect. Paeonia, T

o ”  Eea%E HAARYEE

e R L XS N Pt

7 B P. veithii Lynch. AEFER FHEBRR.FHERIR

S_i.Chuan P. veuhii var. woodwardu ﬂt&ﬂEMﬁﬂt’mﬁ%zﬁ—&

18 ER Stern RE#H AU H R & A R 6 #

19 LIJK P. lﬂ(‘hflorﬂ Pall. &m%ﬂto %%Wﬁ&it%ié{]

Shandong BRMIERNEY . mEHANESH

;‘l;::ol:)p?i'?uﬁmzbers of 14—19 %Qjﬁt\ﬁgﬁﬁjﬂtﬁﬁﬁﬁﬁ

are the same as these in Table 2 %Et" M3 3 ﬁtﬂﬁﬂgﬂ*ﬁﬁ

PSR HAS T REXRKK

£ . 5252500, 15), 254725 (0. 25) , 3RAR AT 25 (0. 27), -, AT 25 (1. 20) . Bk, ¥R E
HASGHAPEGEEELRRIETY.
2.6 £ FAsft

EHET )5 NNHRA G SHHBEER/NO.20), EFHRBEATZE 6 SHMEREH 0.67. KR
MRS N RS RS 7 T SOV 2L, T B T E R Rt R IE R P EE R W] 2
INFRAG AR, E AT 5 AR, X EHEATHAML BB K TRB T HER, B X
AR — B, & X RE.
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BZ,AXERMEEHT HPLC HARIENHA B3 M oXRFRIEARIRFARE S
EH.ERGEEMNBE, BRAARELER T EXEIEATHAEHELRERENE
AR EFHZILR, REREBLIRSRIRZ MMER, LE 13 M BB ZHMXR,
ERRABEHOBYKE, BERTHEHYN D RERNETEIHRR IR —FHER
5FBERHESHH TS, EXHENZ N RE LT EREENER, TH B &M EE
BRXRHIE.

Bt AFPEBERERTVAOT RS EE S RUKEHERMEF RE 30 PEARKERRT
HEH G KRR B A SR EHE N XU T B EM Paeonia japonica Miyabe et Takeda fRFR
PRAEZE R, R E L PAAEE AR BRRVARE AR FEE. ER. ERA SR KB RERS
PRAs Bk R A R B, M.

£ F X W
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NUMERICAL QUANTIFICATION AND CHEMOTAXONOMI-
CAL STUDY ON PAEONIA PLANTS IN CHINA

Cong Xiaodong Han Keqin Li Guangyin

(Chira Pharmaceatical Unwersaty Nanpng 210009)

Jin Changdong

(Hedongjiang » Tradstional Chinese Medical College Haerbin 1500007

Abstract Characteristic glycoside constituents were extracted from peony roots of 13
taxa and 6 commercial drugs, and their constituent HPLC-plots were obtained by HPLC
with a 3. 9X 250mm column of YWG-CN, the solvent system of MeCN-[ (MeCOOH-
MeCOONa-H,0,pH3. 2)]-CHCI; (10 : 90 : 1, v/v/v),and the internal standard of
asprin. The similarity of peony glycoside HPLC-plots among the samples was calculated
by a computer according to the principle and methods of the quantification theory M.
The positions among the samples were expressed by the space coordinate. The
similarity comparison was made among them and between different species and their
varieties in their space distances obtained by the quantification theory I.
The method was used to not only identify unknown-commercial drugs or unknown
plants but also compare the similarity among pilants clearly.
Key words Paeonia, HPLC, Quantification theory II , Chemotaxonomy, Three-

dimension plot, Qualitative variable, Quantitative variable, Glycosides



