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Abstract : Four main paeoniflorins, namely 6'-0-8-D-glucopyranosylalbiflorin, albiflorin, B-gentiobiosylpaeoniflorin and
paeoniflorin were isolated from the alcohol extract of seed cakes of Paeonia sufruticosa Andr. and identified by LC-MS
and 'H NMR. The purification procedure using macroporous adsorption resins was optimized. The results showed that
HPD-200A resin was the most suitable resin among the 11 tested resins. The optimal procedure for the purification was
as follows :the concentration of sample solution was 8.0 mg ( paeoniflorin) /mL, the loading capacity was 4.5 bed volume
(BV) and the flow rate was 1/16 BV/min;then eluted with 50% ethanol for 4 BV with elution flow rate of 1/16 BV/
min. Under these optimal conditions, the content of paeoniflorin, albiflorin,6’-0-8-D-glucopyranosylalbiflorin and 8-gen-
tiobiosylpaeoniflorin was reached to 32.3% ,16.5% ,8.02% and 6.63% ,respectively.

Key words : Paconia sufruticosa ;seed cake ;paeoniflorin ; albiflorin ; macroporous adsorption resin
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Fig. 1  The structure of paeoniflorin
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&4 1 UV nm \,, 232,274 (MeOH); (-)
ESI-MS m/z 687 [M + HCOO] ,641 [ M-H] ;'H
NMR ( DMSO-d,, 600 MHz):8 1.82 (1H,d,J =
15.0 Hz,H-3a) ,2.36 (1H,dd,J = 15.0,6.4 Hz,
H-38),4.19 (1H,d,J = 7.8 Hz,H4),2.76 (1H,
m,H-5),2.09 (1H,d,J = 10.9 Hz,H7a),2.67
(1H,t,J = 9.3,9.3 Hz,H-78) ,4.62 (1H,d,] =
12.0 Hz,H-8a) ,4.56 (1H,s,H-83),1.38 (3H,s,
H-10) ,4.43 (1H,d,J = 7.7 Hz,H-1") ,3.00 ~3. 08
(1H,m,H2',4",5'),3.28 (1H,t,J = 8.8,8.8 Hz,
H-3'),4.53 (1H,dd,J = 4.4,10.5 Hz H6'a),
3.68 (1H,dd,J = 4.7,11.3 Hz,H-6'8) ,8.02 (2H,
d,J = 7.3 Hz,H2""),7.56 (2H,t,] = 7.7,7.7
Hz,H-3'"),7.68 (1H,t,J = 7.4,7.4 Hz, H4"") ,
7.56 (2H,t,J = 7.7,7.7 Hz,H-5'") ,8.02 (2H,d,
J = 7.3 Hz,H6'"),5.10 (1H,d,J = 5.2 Hz, H-
1""),3.43 (1H,m,H-2""") ,3.08 ~3. 15 (2H,m,H-
3" .4"") 3.43 (1H,m,H-5""") ,5.13 (1H,d,J =
4.7 Hz,H-6"""a) ,4.62 (1H,s,H-6"""8) ., LA I %¥
S0 T RIE RS R A SR A 1 R 6
O-B-D-HZGHEATZ N TR 1 o

&2 UV am A, 232,274 (MeOH);
(-) ESI-MS m/z 525 [M + HCOO] ,479 [M-H] ;'H
NMR ( DMSO-d,, 600 MHz):8 1.85 (1H,d,J =
15.0 Hz,H-3a) ,2.30 (1H,dd,J = 6.6,15.1 Hz,
H-3B8),4.12 (1H,t,] = 5.5,5.5 Hz, H4),2.78
(1H,m,H-5),1.91 (1H,d,J = 10.8 Hz,H-7a),
2.68 (1H,dd,J = 7.9,10.7 Hz,H-78) ,4.56 (1H,

d,J] = 7.2 Hz,H-8a ) ,4.64 (1H, m,H-88),1.34
(3H,m,H-10),4.41 (1H,t,J = 7.7 Hz,H-1"),
3.01 ~3.06 (1H,m,H-2",3",4",5"),3.65 (1H,d,J
= 11.3 Hz, H6'a),3.39 (1H,s, H6'8),8.02
(2H,d,J = 7.2 Hz,H-2""),7.55 (2H,dd,J =
8.3,15.9 Hz,H-3""),7.68 (1H,t,J] = 7.4,7.4 Hz,
H4'"),7.55 (2H,dd,J = 8.3,15.9 Hz,H-5""),
8.02 (2H,d,J = 7.2 Hz,H-6""), Ll F%¥m 5 ¢
R AR A S A AT 2 IR

&3 UV nm )\, 232,274 (MeOH) ; (-)
ESI-MS m/z 687 [M + HCOO] ,641 [M-H] ;'H
NMR ( DMSO-d,, 600 MHz):8 1.64 (1H,d,J =
12.2 Hz,H-3«a) ,2.07 (1H,d,J = 12.2 Hz,H-38),
2.43 (1H,d,J = 6.4 Hz,H-5),1.93 (1H,d,J =
10. 6 Hz,H-7a) ,2.39 (1H,m,H-78) ,4.67 (1H,d,
J =12.2 Hz,H-8«a) ,4.62 (1H,d,J = 12.2 Hz,H-
83),5.33 (1H,s,H9),1.28 (1H,s,H-10),4.42
(1H,d,J = 7.7 Hz,H-1"),3.04 (1H,m,H-2"),
3.17 (1H,m,H-3"),3. 11 (1H,m,H4") ,2.97 (1H,
m,H-5"),3.98 (1H,d,J = 10.9 Hz,H-6'a) ,3. 44
(1H,s,H-6'8),7.99 (2H,t,J = 8.0,8.0 Hz, H-
2'"),7.56 (2H,t,J = 7.8,7.8 Hz, H-3""),7.69
(1H,t,J = 7.4,7.4 Hz,H4'") ,7.56 (2H,t,] =
7.8,7.8 Hz,H-5"") ,7.99 (2H,t,J = 8.0,8.0 Hz,
H-6""),4.22 (1H,d,J = 7.8 Hz, H-1"""),3.04
(1H,m,H-2"""),3.17 (1H,m,H-3""") ,3.11 (1H,
m,H4"""),3.33 (1H,m,H-5"""),3.68 (1H,d,J =
11.5 Hz,H-6""'a) ,3.48 (1H,d,J = 7.7,11. 6 Hz,
H6"'B) . CHk ™ WA B b 4 o Bogen
tiobiosylpaeoniflorin,,

&4 UV nom )\, 231,274 (MeOH) ; (-)
ESI-MS m/z 525 [M + HCOO],479 [M-H] ;'H
NMR ( DMSO-d,, 600 MHz) .8 1.82 (1H,d,J =
10.7 Hz,H-3«) ,2. 06 (1H,t,J = 10.4,10.7 Hz,H-
38),2.44 (1H,t,J = 10.1,10.1 Hz, H-5),1.65
(1H,d,J = 12.1 Hz,H-7a),2.38 (1H,dd,J =
6.8,10.6 Hz,H-78) ,4.65 (2H,m,H-8) ,5.35 (1H,
d,J = 23.6 Hz,H9),1.24 (3H, m, H-10),4.39
(1H,d,J = 7.7 Hz,H-1") ,2.93 ~3.15 (1H,m, H-
2',3',4",5"),3.39 (1H,d,J = 6.2 Hz,H6'a),
3.65 (1H,d,J = 10.8 Hz,H-6'8),7.99 (2H,t,J
=7.8,7.8 Hz,H-2"") ,7.55 (2H,dd,J = 8.6,16.3
Hz,H-3""),7.69 (1H,t,J = 7.4,7.4 Hz,H4""),
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7.55 (2H,dd,J = 8.6,16.3 Hz,H-5""),7.99 (2H,
t,J = 7.8,7.8 Hz,H-6"") ,'"H NMR % ¥ 5 k™"
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HPLC &if
Fig. 2 HPLC chromatograms of purified 6'-0-8-D-glucopyr-
anosylalbiflorin (1), albiflorin (2) , 8-gentiobiosyl-
paeoniflorin (3) and paeoniflorin (4)
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Fig. 3 HPLC chromatogram of crude extract of seed cakes of
P. sufruticosa
1:6'-0-B-D-H & HEAT 25 A BR T ;2 : AT 254 A 5 3 : B-gentiobiosyl-
paeoniflorin ;4 ; A 244
1: 6'-0-B-D-glucopyranosylalbiflorin; 2 ; albiflorin; 3 ; B-gentiobiosyl-

paeoniflorin ;4 ; paeoniflorin

2.3 WfgR9THIE

PRSI PR P 2 i) 275 g B M R R A1 14
FHE AR5 TR Rk S5 R
L1 A FLI RS i Xk~ 24 ) e 2 IO A5 e i
RE, LRI 1o i3k 1 W LI, BEE B IR AR P A
G AT 21T (9 W B iE 1 AR LA 2

Wi R [, Hrp AR R B9 HPD-200A S A5 25 1 il i 245
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2 30% o LA W IR R A R I 45 5 % B HPD-
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Table 1 Type,adsorption capacity and desorption rate of the 11
investigated resins

s Vo

o esin ype (mg/g - ww) rate (%)
HPD-200A =[5 47.8 93.0
HPD-100 B35 43.1 86.7
D-101 et 38.9 58.3
D-101A E[R7 e 40.9 88. 1
AB-8 Stk 37.1 23.4
HPD-750 g PE 36.1 92.9
HPD-500 et 33.1 87.6
HPD-600 L& 29.5 46.7
ADS-7 et 29.2 62.9
HPD-826 £k 19.1 83.8
ADS-17 ki 18.3 29.4

2.4 EEWHMzhhEmhs
AW o 1) A Ala b, W BpF i R N A AR AE ], 75

F] HPD-200A JCFLIK B AR A Xk A5 245 5 1) i 25 T Bf 3
Sz g, il 4 Fros . HE 4 A UL, HPD-200A K
FL A% i mT Bk Wz B AT 245,30 min PN AR LI
1 h KB B

50

240

~ 30

I 50

g 10

04
030 60 90 120150180210240270 300 333
A 18] (min )

B 4 HPD-200A Wi H5%4 AT 25 F B0 ERS IR M 5h 1 5 i 2k
Kg. 4 The kinetic curve of static adsorption of HPD-200A resin
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Fig. 5 The adsorption breakthrough curve of different con-

centrations of paeoniflorin solutions on HPD-200A

resin column
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LR 1 A i ) O R I, Tk BE AR T 6. 2
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ATV I 5 e R0 g, A 110 ot s e s BRI, A Jli
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2.5.2 ik R M ACR G YR
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6. FIE 6 nI L, B U e A 2 i
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e 019
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Fig. 6 The adsorption breakthrough curve of paeoniflorin so-
lutions with different flow rates on HPD-200A resin

column
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Fig. 7 The effect of ethanol concentration on desorption
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Fig. 8 The dynamic elution curve of paeoniflorin
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HPD-200A #fJig i) 21 &2 (&5 a3 2 i
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NG R HE R 10 U, R R T o

HATEG TP 1 55 5 32. 3%, [R]I} 6'-0-B-D-7Hj %35

WEATZ5 N R, A 245 N g 1 Al B-gentiobiosylpaeoni-

florin FSF285E 050 8. 02% .16. 5% 1 6. 63% .
2 HPD-200A WEEHFEEERARERETH

Table 2 Changes of adsorption properties of HPD-200A resin

with repeated usage

ET s SN i s
Repeated times sorption Desorption Purity (% )
rate (% ) rate (% ) ’

1 84.9 94.3 32.8

2 79.6 93.8 32.5

3 78.4 93.5 32.4

4 77.1 91.5 32.7

5 77.3 92.5 32.6

6 77.2 92.5 32.2

7 77.4 93.4 32.9

8 77.3 92. 1 32.6

9 77.2 93.7 30.7

10 77.1 92.9 32.0
SER{E 78.4 93.0 32.3

a: BRI B

a:only refers to the content of paeoniflorin.

3 it

Rl & HPLC 2575 %6 WA PHFF R I S 4 v 4y
Balifl T 4 FhFE BN, 4 UV MS NMR 4347 485
HIP Ny 6'-0-B-D-4 %5 B~ 245 N iR 1, A7 245 N R
11, B-gentiobiosylpaeoniflorin 1A 25+, H.rp LA 24
o o I AR IR A 11 Fhag ik
WG P 0 26 HY HPD-200 A 78 K FL W BFFR A , JHE o 4
FERFRAT 258 B AL A AL T2 S 80R - bR RO
8.0 mg/mL, FAEHE 1/16 BV/min, L FEAFH 4.5
BV, VR 2 v FE 50% , VB3 1/16 BV /min,
VEUAT 4 BV, FEICAAE TR IS E S AEH] 10 Y
RSN &Y C Y e V-3 v T A N
W B A A A SR R h S A AT 2T 32.3% , R 2h
Wi T 16.5% , 6'-0-B-D-Hij 4 B ~j 25 P i 1
8. 02% ,B-gentiobiosylpaeoniflorin 6. 63% |
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