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Abstract

development of anti-inflammatory parts of Rhaponticum uniflorum. [ Method] UV was employed to determine the content of total flavonoids with
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[ Objective ] To optimize extraction and purification process of total flavonoids from Rhaponticum uniflorum, to lay a foundation for

detection wavelength at 413 nm;using orthogonal design to investigate effects of ethanol concentration, reflux times, reflux time and alcohol
dosage on extraction of total flavonoids from Rhaponticum uniflorum, as well as effects of ethanol volume fraction, mass concentration of sample
solution, pH and sample liquid flow rate on purification of total flavonoids. [ Result] As for extraction process, the optimum scheme was: 12
times extraction solvent dosage, 75% ethanol reflux, extraction for 2 times, each time for 45 minutes. The order of influencing factors was eth-
anol concentration, reflux time, ethanol dosage and reflux times. As for purification process, optimum technological conditions were as fol-
lows: ratio of diameter-height 1:9, sample solution concentration of 0.05 g/mL, sample solution flow rate of 3 mL/min, pH 5.0, with 5 BV
of 75% ethanol as eluent ;total flavonoids was 42.3% in anti-inflammatory parts of Rhaponticum uniflorum after purification. [ Conclusion ] To-

tal flavonoids from Rhaponticum’ s dried flowers could be effectively purified and enriched by AB-8 macroporous resin.
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Table 1 Factors and levels list of L, (3*)

A(LREHRE)

Ny 0 It =3 =
7J<qz FEthanol B( El(}ﬁ?kﬁ) C}({[Tl{nhﬁilm) D( ZAE?J‘HE)
. g eflux time Ethanol

Level concentration  Reflux times . o

% min dose // i
1 60 2 30 10
2 75 3 45 12
3 90 4 60 14
1.3.2  Jm/E B s Egife T2

1.3.2.1  FRSVIERIGTI . FRIBUR 2 68 K 200 g, 4% HEAR
PRI 2 A6 R B T2 BRI A IR T, 150 5 7
24 (E BT B 52l 4624.10 pg/mL)
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B, TR
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AR E R (A I 1 I AR, 4050 T 50 mL HLIESE TR R
UM 70% £ B2 30 mL, T2 T HEREENE 8 h, iy, #ies
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Table 2 Factors and levels list of L’ (3,)
A ERRIRIRIE) (LREmRE) D(fEmE L)

B( i pH) ©

IR Sample liquid S Sample liquid Ratio of

Level concentration SampleHl iquid flow rate diameter-
g/mL P mL/min height
0.05 3 1 1:3
0.10 4 3 1:6
0.20 5 5 1:9
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B 4015.38 pg/g) I E 7L .

2 HRE5HH

2.1 FAERERRNIZML

2.1.1 BTk SRMERKAER, e mkmEs L,
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SAEESUR BT, A NaAc — HAc 28 0Pl , it Z ek
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2.1.3 ORHEEIRES, MR35 A, S BRI R
RSD 2y 1.7% , =Bz 7 L BORG 2 J R AT
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2.1.5 HEEMERE, UL 3L 77 4R, W45 RSD
1. 4% W2 I kR R M A
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Table 3 Recovery test results of total flavonoids

. e 1 S B AR 3t Wikt e AR RsD

S 7 ! Total flavonoids Quercetin content Measured quantity Recovery rate Average recovery

Serial No. . Y%

in samples // mg mg mg % rate // %

1 11.62 11.44 22.77 97.5

2 11.55 11.44 22.61 96.7

3 11.60 11.44 23.05 100.0 98.4 1.2

4 11.58 11.44 22.77 98.0

5 11.50 11.44 22.80 99.0

6 11.54 11.44 22.88 99.1

2.1.7 $REUCT. ZIEZCA5 . 2207 2200 B nl 1, AN & P e 5 WIEHHEER

Xﬂ’%ﬂéﬁ%ﬁ—ﬁﬁ%‘@%ﬁ ﬂﬁl , F=6.66> Fo, o (2,2) = 4. 26, Table 5 Selection of resins %

P <0.05, &4 ATH1, 4 N ZOG T A6 P S B PR IO Y I UdGEd Vel
Resi 5 Adsorption rz Elution re

MKV MIU N ALC.DBL RIS A AB,C D, o ——

10 1%, 5 FERNSLPRA = epof A RS ] (9 BSR4 A 225 Nk -9 52.30 81.70

PraisR, i SR U e 05 988 A, B C,D,, RV 75% LB S8 83.60 45.30

WL, [ 2 Y, SRR AT 145 min, ZBEHR 12 £ X 580 .70
AB -8 84.50 80. 80
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Table 4 Orthogonal experimental results of total flavonoids in extrac-

tion process

ENaes B
Test A B C D Extraction of
No. flavonoids // wg/g
1 1 1 1 1 4190.35
2 1 2 2 2 4221.22

3 1 3 3 3 3 846.95
4 2 1 2 3 4252.09

5 2 2 3 1 4313.82
6 2 3 1 2 4576.21

7 3 1 3 2 4228.94

8 3 2 1 3 4 402.57

9 3 3 2 1 4529.91
k, 4086.17 4223.79 4389.71 4344.70

k, 4380.71 4312.54 4334.40 4342.12

key 4387.14 4317.69 4129.90 4 167.20

R 300.97 93.90 259.81 177.49

2.1.8 EECT AR, K% HR A AR RE i 20 g, 3t
SOy FER R T LT IRE, FHmER, e FE
1 000 mL, 7 HFE 2 WL 1 mL W48 T 25 mL 258, 3%
MRC1.3.1. 47 BdE, o WO B, T AR R T S = 0
4782.31.4 641.25 4 603.42 pe/g( LIEZ R  RSD

7.8% 8.0% \1.9% . RIIZIEWM T EEE M RIF

2.2 RARSEMALIZWR

2.2.1 MWARMTHIE. LRI SERIAR (R S) B IE, iie
AB -8 HUKALI AR AL A6 A B

2.2.2 tlwHhERRZ g DA AL BB i (pe) 9 HhAR
bR R O R A R s i it S i 2k o e 1 1 AT e
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Uit o
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Fig.1 Leak curve of AB - 8 macroporous resin for total
lavonoids from Rhaponticum uniflorum
2.2.3 BEBCRIVREEMIBE ., R 6 ATE T, A E LB

VRO 50%

2.2.4 VIR SR AL E SIS, 2 2 e] L AL
e AL a5 R B B PR, F = 14.80 > F, 5 (2,2) =
4.26,P <0.05, 177 AT, 25 PR 30T 25 A4 rh S 2 T 4 H
IR E /MR DALCB, Aifb i et 75 & 0
A, B,C, Dy, Il ERERGAEE 0.05 ¢/mL, A pH 4 S, FAER
PR 1 mL/min, 2055 H R 159 % B3 SRR A 7 o i i)
(R EER, HL R A X 56 45 SR TG (25 R ), B 2
AL B AR T %R A B,C, D, B AR 0. 05 ¢/mL,
R pH S 5, PRSRIE N 3 mL/min, A2 O 159,
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Table 6 Investigation on different elution agent concentrations

VR 2 B VL BRI
Ethanol concentration Elution amount Elution rate of
% of flavonoids // p.g flavonoids // %
30 8 578.78 68. 30

50 10 672.03 87.80

70 10 189.71 82.90

90 10 093.25 78.50
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Table 7 Orthogonal experimental results of total flavonoids in purifi-

cation process

A SR
Test A B C D Extraction of
No. flavonoids // wg/g
1 1 1 1 1 3 571.55
2 1 2 2 2 3241.16

3 1 3 3 3 4 258.84
4 2 1 2 3 4109.33
5 2 2 3 1 3243.57
6 2 3 1 2 3711.42

7 3 1 3 2 2 763.67

8 3 2 1 3 3 844.05
9 3 3 2 1 3183.28
k, 3690.51 3481.51 3709.00 3 332.80

k, 3688.10 3442.93 3511.26 3238.75

ky 3263.67 3717.85 3422.03 4070.74

R 426.85 274.92 286.98 831.99

2.2.5 VR, HRREC13.2.67 HE, A BIMIE A 1 BV
ST o 7 AV B S T 4 L 40l 58. 3%
18.7% 4.1% 1.5% .1.0% .0.9% .0.9% .0.8% 0. 7% , ik
Y 50% LTEGEL 5 BV B, ALK SR 78 4
2.2.6  4ifb T2 . Ble ™ 6 S 25 (1 g/mL)
20 mL, 3L 3 fy SRR T 240 AT 2lAL AR VR, 22
227 250 mL, S PR AR 1 mL R4 T 25 mL 28R
FERRC1 3,147 U A R ER  a, THER R  ay
4103.45.3 934.22 .4 024.57 pg/g,RSD F-45H 2. 2% ik
AR ZE T, DAS T8 i, T R i 5 R TR R
T A 43R 41. 0% 43. 6% 42.4% ,RSD E-¥H 3.1% ,
TR AL B2 AB - 8 BUR AL IRAtAL S , B Ak AR
TS5 A, HEE ML
3 iHitE4EiR

M 7 8 W 3E 88 b, 20K 56 43 9 B 48 T NaNo, -
A1(NO,); —NaOH %, AlCl, — NaAc &l = & ik, &5 R &
BB 1P 0 5 SR 5, T I = 0 e b 35 e ot
HR KA LT B R, b TS BF 58 £ W, NaNo, -
AL(NO, ), — NaOH ¥EFFAIE B IR AL 5 W) 1) & & SO, RN

FLEA AR e m %) 5T, Y REF e e 0k A 7 e G i s AR S,
AICL, SRR B, 8 T 25 1y o Js 1o ik B, i %o Iy R 2 Ak
RIS AR/N, X S A & W0 & JE R . B0%at
5% FH AICL, — NaAc ¥,
PO LGRS SR TR S R L R TR FNA IR
B, BRI SR 43 50 R 5 522.3.5 901. 5 F14 003. 8 pe/g,
[/ QAR 8 R DR EA IRk o
2 FEE Tl AR 7= X P MR A B P SR AN A 7= A, %
PG FE L BEAE PR
BRI B 5 R B, A RO B A, PR A AR
TR AR G AL RIS ZE M 1B DUR ™ B, P BEJR MR T i S B
AT, DLYE TP S R 2 BRI B, OR B A g
B 2 1 AR B B 112 o 2 e SR B B i R Y
T AR R IE JE I ok, BTl P i 2SR A a
Wb
1EAC I 2 B, 4% PR 2 5 2 1 6 0 TR B B () 32 1 DA
KENIMKIK Fy 2T B | To] 3 B 1] L 2 1 A A T 3 v 0,
FEVRBUN B A 75% LBEGER, P12 WK, A U 81 i
(8] 45 min, Z B 12 £5, WA AB — 8 AL B4 g X
TP AL R B I T ARl 1 A I A5 i He e AR atifk T
LN FRERAEE 0.05 g/mL, FREE pH iy 5, BRI K
3 mL/min, A2 129, i WF5E ik A R PR i aifb T 248
LT WA , AT DT 5 A GRS Y T 2 B35 R LAt
S &R
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