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Comparison on chemical constituents between Paeoniae Alba Radix and Paeoniae
Rubra Radix using NMR based metabolomic approach

FAN Ma-li, XING Jie, LI Zhen-yu, QIN Xue-mei
Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan 030006, China

Abstract: Objective To compare the chemical constituents of Paeoniae Alba Radix and Paeoniae Rubra Radix, and to provide a basis
for quality evaluation. Methods NMR-based metabolomic approach combined with multivariate statistical analysis was used to
investigate the differential metabolites between Paeoniae Alba Radix and Paeoniae Rubra Radix. Results Thirty-two metabolites
were identified in the 'H-NMR spectra, and the multivariate statistical analysis showed that Paeoniae Alba Radix and Paeoniae Rubra
Radix could be separated clearly. Paeoniae Alba Radix contained more arginine, threonine, acetic acid, aspartic acid, glutamine,
GABA, citric acid, succinate, lactate, albiflorin, 6-O-galloyl albiflorin, 1, 2, 3, 4, 6-pentagalloyglucose, and gallic acid, while Paeoniae
Rubra Radix contained more alanine, a-glucose, sucrose, paconiflorin, catechin, -sitosterol, fatty acid, and paeonol. In addition, the
Pearson correlations between differential metabolites of Paeoniae Alba Radix and Paeoniae Rubra Radix also showed apparent
differences. Conclusion The results reveal the chemical differences between Paeoniae Alba Radix and Paeoniae Rubra Radix in a
holistic way, and provide a scientific basis for assessing the quality of Paeoniae Alba Radix and Paeoniae Rubra Radix, as well as the
correlations between the chemical constituents and pharmacological efficacy.

Key words: Paeoniae Alba Radix; Paeoniae Rubra Radix; NMR metabolomic approach; multivariate statistical analysis; correlation
analysis; albiflorin; alanine

AR E T BRI T 2, DRI, AR EF= T2 . Wivhassth, SR akissh, &k
NHIZ, HAANSFA 2. KA BEEE KB BER LR R EHZE, WTimf. mik
FEY~j 2 Paeonia lactiflora Pall. [\ T54; A8 E AJEFTFASEZCEMET, L2 M4, D4
EERHEA 29801 7745 P. veitchii Lynch (1 T4ARM, SNZGE, JRAT . EATIEATE LA, (HIRIR L

Yeis B #A: 2014-06-06

EETR: (LR AHTE S BN (20131310150 1L PG4 a5 24 Bl A A S Fr-Ri

TEF BN WIH (1990—), &, ML, WF50s k& & h 2R 41#iT 58 . E-mail: 249205013@qg.com

«BIEEE R (1980—), U5, WL, EIZER, W07 & Kb 212509, E-mail: lizhenyu@sxu.edu.cn
ZTM (1964—), Zr, MWLM, Bd%, W54 2 BT EARE X AR 2= 0T9 . E-mail: ginxm@sxu.edu.cn



¢ &% Chinese Traditional and Herbal Drugs 38 45 % %5 223 20144E 11 A

* 3231 -

HATHRM, AT AT SENESS, AT AV
ok, HAAEAMNES, KEAMIFIIER AR~
JEIE I, S A g

AR ML AR, FATRIRAT R 32
Oy B S UL B . R R T R
ATEE . ATHINERE S KRR 25 AT 2
K WFLIATEE, ZIoomR SN2
Bt PR PR myE, o i
St ASCHRUAATETH . ATANBRT . PHE AR A fiR
PRRHT HPLC 5 Hlll % J 2 AR U g 24T 1
PR, SURE R AR P ATA B AT IR
Wi %, MARATRATTE . PRy 2T,

R 2 2 B SE LLATRES R b BT Al
DA S A R ANt A BN T B, BAT AR
FUBHE o e FAZRIR AU A A BRI R
TR 2 TR AT, kT, S,
R NS IR 0, R RR
PEIAABUAE T LUK B A pL AL 54, JCIE
BT ICERINR s B AE EANRE AL S, BT,

MR TR SO L2 A . RS A, DA T
DAZH 2P RE S A S5 R ME R oo, ARl
RS Z R T F B A S AT LI EFEAZ
() (P AR AL B35 — ¥k, i B nT DA 5 | e 2 1) 2 5
A28y L, FEh i L VR S5
VER — R BRI TR, ARG RARI 4 27 50 4
SR (it 2 B i A b 780,

AWFFIUR T NMR AR 4127 R s A
AJ 5 RATIR RS IR TR S T, JERH Z TS oy
WTHEAR A E I B A 5 AR AT AR 5 o) 26 52
h AT 5 ARAT IR ST A2 1 B D05 A7 1y IR AH G
PEWF USRI o
1 MRI5RE®
11wl

AWFFER I AT RARATRE S LR 1, BHEAE
aCTAT&FE 2 4 KR LT K2 BB S,
FRAT R E AT 0 o B E R Y A5 25 Paeonia
lactiflora Pall. 25 i f1Z 2: K& Ja (TR, A
AARAFAE VG K25 B BRI T 0

*1 BNEFRYHSR
Table 1 Samples of Paeoniae Alba Radix and Paeoniae Rubra Radix
G g 5 % Gy PHL 5 %
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2 wREEMN K o5 8  WNZEE 20130707 Ui R U A PR A
3 LB 130801 RBUEIMEEET AT 9  WZT 130504006  ALITAFEAP O R AT
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6 LB 130901 LRI AR 12 WAZEYL 20130301  ZBUEIEE P 2SI IR AT
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Al-methanol-water extract of Paeoniae Alba Radix A2-methanol-water extract of Paeoniae Rubra Radix

B1-chloroform extract of Paeoniae Alba Radix B2-chloroform extract of Paeoniae Rubra Radix

1 BXN5FAE 'H-NMR Eig
Fig. 1 H-NMR spectra of Paeoniae Radix Alba and Paeoniae Radix Rubra
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Table 2 NMR assignments of major metabolites in Paeoniae Alba Radix and Paeoniae Rubra Radix
g5 HEY oy (JinHz) FYIAUR
1 WER 1.49 (d, 7.2), 3.74 (m) B. C
2 KER 1.68 (m), 1.74 (m), 1.90 (m), 3.24 (t, 7.2) B. C
3 WRERR 1.00 (d, 7.2), 1.06 (d, 7.2) C
4 EEW 0.95 (t, 7.2) B. C
5 FK 1.34 (d, 6.6), 4.08 (q, 6.6) B. C
6 HEIR 1.34 (d, 6.6) B. C
7 LR 1.96 (3) B. C
8 RAEW 2.82 (dd, 16.2, 7.8) B. C
9 BHEM 2.10 (m), 2.35 (m) B. C
10 B 2.10 (m), 2.45 (m) B. C
11 % TR 3.01 (t, 7.2), 2.41 (td, 7.2, 2.4) B. C
12 kR 2.72(d, 16.2) B. C
13 T 2.51 (s) B. C
14 o 3.22(s) B. C
15 B-HIA B 459 (d, 8.4) B. C
16 o-HZThE 5.20 (d, 3.6) B. C
17 JERE 5.41 (d, 4.2), 4.18 (d, 8.4) B. C
18 Hig 8.47 (s) B. C
19 AT 1.41 (s), 1.92 (d, 13.2), 2.01 (d, 10.8), 2.29 (d, 12.5), 5.53 (s), 3.67 (dd, 12,6.6), B. C
3.86 (dd, 16.4, 3.0), 2.68 (d, 6.0), 2.53 (dd, 10.8, 6.6)
20 AjZNBRT 1.56 (s), 2.10 (d, 10.8), 2.05 (d, 15.0), 2.47 (dd, 15.6, 6.6), 4.77 (d, 12) B. C
21 LA #H 5.95 (d, 2.4), 6.04 (d, 2.4), 6.79 (d, 8.4), 6.89 (d, 2.4) B. C
22 RHEEAT T 1.25 (s) B. C
23 6-O-ETBEANH 1.38 (s) B. C
24 4-O-BETBEANH 1.59 (s) B. C
25 N, N-—FIEH=# 2.90 (s) B. C
26 1,234, 6- 10K & TRELHZHE 6.93 (s), 7.00 (d, 4.8), 7.08 (s), 7.11 (8) B. C
27 WHETR 7.05 (s) B. C
28 RHITREEK 8.07 (d, 7.2), 7.93 (d, 7.8), 7.99 (m), 7.54 (m), 7.43 (m) B. C
29 HIABETY OB 1.21(s), 1.20 (s), 1.18 (s) B. C
30 BT 68 (s), 0.92 (d, 6.6), 0.89 (t, 6.6), 0.88 (d, 6.0), 0.87 (d, 7.2) B. C
31 BN 2.36 (t, 7.5), 2.77 (t, 6.6), 1.20~1.30 (m) B. C
32 FHEm 12.76 (s), 7.63 (d, 9.0), 3.84 (s), 2.56 (s), 6.42 (d, 2.4), 6.45 (dd, 9.0, 2.4) C
B-H%  C-%

B-Paeoniae Alba Radix C-Paeoniae Rubra Radix
T3k, HIAM BRI UE T3 12 HE 21 S UE W A2
AR AEFRISER T, B R 2 A A AL
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2-A. [l 2-C J3 530 W B K ARSI A A AH 32 R
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FEARA KRB 1) 7 38, HFRRAG TARE RN 22 5%,
TR B -4 AT 5 AR AT 2 T k2 22 S
B4y . i S-plots & CHHEELAKAH: & 2-B, & 45AH:
K 2-D) MVIPMH (KT D, FHERWEEY. &
RERANTRHEIR. HEAR. O REAER.
BREENG . y-BET R gk, T . JLR.
NIINEET . 6-0-% B TREAAIT 1, 2,3, 4, 6-11
BB TR 2 DL & T IR P i o s
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Fig. 2 Multiple statistical analysis of Paeoniae Alba Radix and Paeoniae Rubra Radix
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Fig. 3 Correlation maps of different metabolites
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