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Optimization of Purification Technology for Total Flavonoids in Angelica
pubescens by Macroporous Adsorption Resin
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[ Abstract | Objective; To optimize purification technology of total flavonoids in Angelica pubescens by
macroporous resin. Method: With adsorption rate and desorption rate of total flavonoids as indexes, macroporous
resin models were optimized by static adsorption and desorption experiments as well as dynamic adsorption and
desorption tests; Purification technology parameters of total flavonoids were optimized by single factor test. Result;
LSA-33 macroporous resin presented the best effect of purification, optimum purification conditions were as
followings: the concentration of total flavonoids from sample solution 0.1 g+-mL~"  pH of sample solution 2-3,
adsorption rate 4 BV+h ™', eluted with 3 BV 75% ethanol, desorption rate 3 BV+h ™', collected eluent, purity of
total flavonoids in dry extract of A. pubescens was changed from 9.87% to 32.59% . Conclusion: LSA-33
macroporous resin was suitable for preliminary purification of total flavonoids in A. pubescens.

[ Key words ] macroporous resin; Angelica pubescens; total flavonoids; purification
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752N AV HR AT UL 43 6O BE T (RS 2 B2 X
AR T ), W5-100SP B i K 1 84 (b 2
FHEABR A F)) , CS101-AB AL g $ 5 R T 14 (h
[ H RS2 45T ) ,TY2002 B HL T K (b A %
BRI A BR A A o

MG [ R =N TR R 20 A R AR &
ML T2 B 24 2 R G S TR R Y
A B Y4 H Angelica pubescens Maxim. f. biserrata
Shan et Yuan [ T 4 4R ; LSA-21, LSA-10, AB-8, LX-
36,D-101,LSA-33 7Y L W B A% fig ( PG %2 i e Bl 47
AR 2T (i 2 5 A W R E BT it S
100080-200707 ) , 7K Ay H 75 18 7K , HoAth 3 57 34 o 43
Mréti
2 AEEER
2.1 BEEREENE HEARR 120 C TR
P T R BR A 20.0 mg, B 100 mL & H, 0
60% £, W 75 5 fif I 5 25 B %0 B, i A 0.20 gL~
7 T RE SRR o R O TR I
2.0,4.0,6.0,8.0,10.0,12.0 mL, 4 % & F 50 mL
I, N 60% LB 10 mL, #:5), A 5% i R
P10 mL,$E4], CE 6 min, il A 10% fif§ B2 45
VW10 mL,$25) HCE 6 min, A 4% LN
W 10.0 mL, JFH 60% £ B B 2 20 5, ¥8 20, iCE
15 min, DUAH R 3 75 R 25 6 BE, IR SR 40 20 D o

JEW, T 510 nm LI WG (A) o DL R E N
REAR R A AR A E 7R A = 12.0C -
0.001 83(r=0.999 9) , W T 7 8.0 ~48.0 mg-
LR RFMEEXR,

2.2 WARKAIM LR

2.2.1 MPEFIALBEE  FREL LX-36,LSA-33,LSA-10,
D-101,AB-8 ,LSA-21 &I £ W& ik #4 JiE & 50 g, n A
BEEEAHEAE N, 95% L BEESE DR BR Y 2 h, T
FHH WO (1:5) ARy 1k, K U8 % & 0 B
B, 5% HCL W= 4 h J5 L 4 ~6 BV -h ™' Y3
PRYEYE 2 h, K YR 2 b, i 2% NaOH 35 W12 6
h JGLh4 ~6 BV-h ™" PE¥k 2 h, FIZK ¥ & o g =
L ETFEA AR &Y

2.2.2 MTE R HE R B OB B A UM RLR
L8 A5 60% £ P AR ] AR 3 R, IR L
h, b8, A IRV, IR VR 45 B IR, FK B A 2
— BB RS &

2.2.3 WA R UERRE B EE Y LX-36,
LSA-33,LSA-10,D-101, AB-8 , LSA-21 T i3 4 5 4% 2
g, I 100 mL HZEHE I, A 0.699 6 g- L~
T HE R B2 U 40 mL, & 10 min R4E 1K, 24
30 5,382 h, #1k 48 b, uE 3, 2 ) 0 B4 R R
JEZ5 4.0 mL,#% 2.1 T F 5 ¥5F 510 nm 40 22
AT AR I Xt i i L R A B R e S IR
MM IR e 2=+, TE|AM T INA 95% &, B
100 mL ¥, 4 10 min #E4% 1 %, 29 30 s, 45422 h,
HiE 48 h, ik g, 2 0 R HRA VE W 5. 0 mL, $ 2.1
TR 7535 F 510 nm A0 E A TH5 5 B8 X ik 7
R A PR ALK L,

F1 6 FKFLRAE RS I0E BB A M RS R &R
W W B8 I 24 T T SR % B+ VRS BRIV B B VR = RIS
4 ig 2445
: /g L7} /mg /% /g L7} /mg /%
L.X-36 0.2259 18.949 4 67.71 0.101 5 10.152'5 53.58
LSA-33 0.188 4 20.449 4 73.07 0.127 4 12.735 8 62.28
LSA-10 0.3227 15.074 4 53.87 0.074 9 7.485 8 49. 66
D-101 0.281 1 16.741 1 59.82 0.091 5 9.1525 54.67
AB-8 0.315 4 15.366 1 54.92 0.095 7 9.569 2 62.27
LSA-21 0.315 4 15.366 1 54.92 0.110 7 11.069 2 72. 04

¢ 1 Al 1, D-101, LSA-10 %I £L A B %o it 3%
BT P A4 ORAE X B 22 T L 4 LSA-33, AB-

8,LX-36,LSA-21 BRI RALB AR HAT S S0 9T, A
/Aﬁﬁ[ﬂtL”':
R 2 = [ (Cy xVy, = C, xV,)/Cy x V,] x100% ;
VLR = [ (V, xC,)/[CyxVy=C, xV, ]} x100% ;
i = (m,/m,) x100% ,
.58 -

A €, Favile i $ BOR P i R, C
F R B 48 h JE IO B BB R W, €, FRORTE
JIE R B O R RV, SRR R BORR AR, Y, R
ANUEI AR, my 37 Uk I 08 I T A Y AR AR
R, my FN UE RO R B R A T E
2.2.4 ISR R s B S W E LSA-
33,AB-8,LX-36,LSA-21 &I RFLW g4 4 ¢, 8% b



FEAR, A5 < AL IR B AR i A 2l % B R A 2 ik

BB 0. 710 2 g« L'l 7% $2 B 30 mL, L 2
BV ~h " AT S AR W B, WO B W B S VA U, T 510
nm A 5E A, JH 50 mL 95% 2 DL 2 BV -h ' i it
Frah VeI, 73 W B & Ve W, T 510 nm &b 5E
A 43 TSR T R R 1) B 2 R R 3 R ok G 2 4
L2,

2 4 Bk LIS XM E A E A A0 30 A R M S A R

Cy . G, Vel MR DERLER
/g L7! /mg /g L /mg /% /%

Wl 2 5

LX-36 0.3227 11.3023 0.2259 11.069 1 53.05 97.94
LSA-21 0.356 1 10.1137 0.2123  9.7658 47.47 96. 56
LSA-33 0.2144 14.2308 0.2717 13.0416 66.79 91. 64

AB-8 0.3707  9.1470 0.2133 10.131 8 42.93 94.57

i 2 AT B, 76 I 25 5510 4 B i v, B R
¥ >90% ,{H LSA-33 R i 1 W B = i s Hofth 3 Fh
WG 22, ek 5 1.SA-33 TUR i E ATt 736 i 5 R 4
itk T2,

2.3 LSA-33 BUJCFL I BRA Mg Ak T 2otk
2.3.1  TEARBUOR TURR E B I A
LSA-33 BUWGREA g 5 Oy, B0y 6 g, MR AE, 43 5
T 3% 4R O (A I R R 0. 819 6 g+ L)
FCHRET 4,8,12,16 5% 19 2% $2 BUK 45 30 mL,
L2 BV -h ™ i AT I B 40 A i M O i SR
PRAR, 43 B 50 mL 95% £ LA 2 BV -h ™' i @47
TR, 43 50 WS04 e IO O i SR B, F 510 nm &b
EOA, T W R 4 R 71.29% , 79.89% ,
81.14% , 78.71% , 78.84% ; ¥ W % 4% % K
92.84% ,82.85% ,74.06% ,76.57% ,63.89% . i
IR b R 5T o W B Y B A1, DRI R B T B L SR
%Rk E RO R E 0.819 6 g L7

2.3.2 WRMEESRMNELE HCAAHR) LSA-33 Rg
BERSRE 5 0y, B0 6 g, MRTEHEAE 23 i A 0 7% 4 B
W4 30 mL, 4330k 1,2,3,4,5 BV-h ™' 8 #4710
B, 43 i A B ok A W O SR AR R, B 50 mL 95%
L2 BV -h ™ i AT VAR, 40 A e I R O i sk
BB, F 510 nm bW & A, 1T 5 B R 4 5k
83.69% ,83.11% ,81.51% ,80.52% ,80.16% ; &
% 91.06% ,92.17% ,91.56% ,91.23% ,90.92% ,
b FH R A R 5 o i i B R £ R B R 5 e N, A
L[] AR R S A% IR R R R DL 4 ~ 5 BV -
h ™ R B, 5 S ok W B R [ 2 R 4 BV h T
2.3.3 CZPEARRBUMCES RO AP LSA-33 Al
WA R 5 Oy, BEOY 6 g, MBI A, 2 B in A v 42 1

W45 30 mL, L4 BV -h ™3 0k £ 0 B iR A TR
Ific SRR, AR R 2 805 ) 10% ,30% , 50%
75% ,95% ) L BE R W45 50 mL, L2 BV -h ™' F
AT Uk, WS A Pk JBE Vi O 10 AR A, T 510 nm &b 7
A 55 B 24 9k 82.15% ,82.54% ,81.72%
83.41% , 81.71% ; ¥ Wi % &k W K 18.53% ,
68.61% ,69.21% ,90.87% ,92.20% . it B bl 2. fis
PR A3 B0 15 T, ke J0E 3 30 W 34 O, DY 249 J AR o
HE R U R 2 B AR FR 3 B T Sl T5 %

2.3.4 UERHERREE BC AR LSA-33 Ak
BRERE 5 13, B0 6 g, Wik e, 23 Sl A 37 45 B
W45 30 mL, L4 BV -h ™ 9 R 4T W B e A A
e SEARFL, N 75% £ B 50 mL, 45104 1,2,3,4,5
BV - h "3 AT PR R, 3 S i VR B A O A S A
L, T 510 nm g0 A, g5 W B R S i R
81.82% ,82.82% ,81.70% ,82.55% ,83.47% ; 1 i
K W N 85.99% , 90.75% , 94.08% , 89.89% ,
89. 17 % o ih FH U Mot 38 238 X5F A g 1) Ve B 38 A — 2 52
i, {H I AR A S, B A PR RO 3 BV -h Y
2.3.5 EMMiZE g BT ALY LSA-33 UM Fff
WgE 6 g, M3k 3 A, i Ak 7E $2 O 30 mL, L 4
BV - h ™3 AT 0 B e 4 A RE O R D SRR, 3T
gk L R 0 F R 82.60% 5 FH 75% Z BE L 3
BV -h ™" 3 e HE AT VR, 4 B R, BB 0.5
BV(6 mL) , W& A, 155 0% I v rh B 8 i Y o7 4 Uk
FERVENE &, WK 1,

127

9

BER B /mg
o

3] | '\\

04 [
0 20 40 60 8 100
Ve BB AR /mL

Bl mESEMEMLS LR
&1 AT, S B A i 10 BV B, PR T
FR AR S HE L R R, B R B i 18,46 mg, Yk
%94, 12% ; 4Pk i &k 3 BV B, 54 5 1 6 I
i 18.23 mg, [ M VB 98.76% . ik 3 BV
75% W o
2.3.6 MIEHRIOK pH M4 IE ALY LSA-
33 BURALIB A G 8 1, B0y 6 g, MEvE AL, A&
S PR IBOR 8 13, B 30 mL AR pH Sy 1 ~2,
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2~3,3~44~55~6,6~7,7~8,8~9,1)4BV-
h ™R AT R B WA A O IE AR, A
36 mL 75% ZBELL 3 BV -h ™" E AT Ve, i 4R
WV, F 510 nm bW E A, 25 2 0% B R AK K
82.13% , 86.40% , 83.76% , 81.45% , 78.28% ,
76.64% , 75.64% , 73.72% ; P& WE = 4 W K
86.28% , 93.71% , 92.95% , 94.03% , 89.75% ,
90. 86% ,90.33% ,92.77% ., Wik # b #: W pH
H2~3 RH.

2.4 BUFIKK  BE AL PR LSA-33 B B AR 4
0y, B0y 6 g WRILEEAE, A 4 13 S 2 BOR , 91
30 mL, Horp 3 3 0 pH 2 2 ~ 3, 55—y A7 i1 i
JRRJS I pH 2 ~ 3, 4 i 2= AR B AT, #e P vk T2 i
Ak, TH 5 S R R o e v B 4 SR RN R Ry
85.61% ,85.93% ,86.90% ,87.65% (AW ; VM
BAKRW N 93.52% ,93.35% ,91.68% ,92.88% , Fi
25 B R BRI 20 mL 5] A 1E 5 78 & L oK
AT, T 60 CHLAH b T4 2 {H &, 1H R F P B i
i) 5 g, 25 SR 3 B OV rh B B R Sl 9. 87%
i N e 4 IO e B R 4 B 35. 63% ,3 IR B UE i 5
rf R P R 46 BE 4 R 31.29% ,34.01% ,32.47% .
Ui 2 LSA-33 1Y K AL R AR gl Ak 5 , 5 o5 i 26 B i
9. 87% ¥ 15 B 32.59% , fnn ALl I $& WO A i ok
WA S P AT R AL AR B 4 Ak, B B R 4 B R B R
A 3. 04% .

2.5 WARESME S i T2 A [F — R
JEHE B E AT 5 Rk g, 45 5 0 B R 4 00
86.75% ,87.34% ,86.94% ,86.77% ,84.82% ; 1 i
AR W N 93.37% , 91.32% , 92.49% , 90.88% ,
86. 66% ; i BE Wi 21 B 4 H A 33.24% , 32.85%
29. 48% ,29. 04% ,26. 08 % , WK A i 542 1 FH &

F 4w,
3 itig

IS B AT A 1 LSA-33 78 FL WK B A B 4 5
afi A 3 AT A AR R AR Al e T2 S T
SR AL R R B 0.1 g-mL ' RE SR pH 2 ~
3, E# 4 BV-h™' ] 3 BV 75% £, L)L 3 BV -
b R HEAT R B, U R ik 92.85% |, 4l fk R
B 26 23R T 3.3 4%, BRI 28 Ak P RS i A2 fef
4 GEA—ERE)T A E . B TS AR R
SR % B AL G B iR, o £ O
afifb fe BB %) S g A B AR A T Al Y
23T S, R SR R DG O 1 X A T 24 b AT A
BECan s A R ), PR B IO 48 4 T.SA-33
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