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Adsorption and desorption properties of macroporous resins for total flavonoids from Oenothera
littaralis leaves CHEN Bing-hua, LI Ting, CHEN Jing-yu, GAO Xu-li, WU Cai-rong( College of Life
Sciences, Fujian Normal University, Fuzhou 350007, China), J. Plant Resour. & Environ. 2006, 15
(2):11-15

Abstract: AB-8 resin, which had higher adsorption capacity and easier desorption, was selected from
three kinds of macroporous resins. Effects of concentration of extract solution and pH value on static
adsorption capacity, and effects of elution agent type and ethanol concentration on dynamic elution were
studied. The results showed that AB-8 resin was suitable for adsorbing and purifying total flavonoids from
Oenothera listaralis Schlect. leaves. The maximum static adsorption capacity of AB-8 resin for the
flavonoids was up to 36. 11 mg - g~' when the concentration of extract solution was 1.076 mg - mL .
The pH value of extract solution had significantly effect on resin absorption properties, the adsorption
capacity reached the highest when pH value was pH 4.0 - pH 4.5. When the eluant was 60% ethanol at
flow velocity 1 mL - min~', the dynamic elution ratio of total flavonoids was 83. 41% , the purity of
flavonoids obtained was 24. 13% and yield 3. 54% as well. The optimal eluting solvent was the water
solutions of 30% ethanol (6 times of resin volume) and 50% ethanol (6 times of resin volume).
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1.2.2 XEWER5LIAE WHHER—ER
FRepMa H REH R, B T RERBREBENAA
Bk (AR 60°C ~90C) BiAs R R E )T, IR
K1 g :20 mL B HBIF 60% ~80% Z.BEF 80C ~
90°C T 1.5 h, 1k, ERBE 1 Ik, B3F2 ki
W, TR 4E , FF A 3 ~4 % 95% ZBE =Rk i
W EARSEZET, 8000 r - min L, B
WA R 48 B 30 B R o B 9 3 R B
W, %o

SLETER 5 R A NaNO, - AI(NO, ), ~ NaOH
EEMED , LS T RSB, AR/ R IK
BE(C,mg - mL™") SR (Asy ) TR BT,
BHEA=1.1357C +0.004 9,R* =0.999 6,264
JEEN0~0.5 mg - mL™',
1.2.3 Mt MERFRRABHAL BRI AB -8,
X -5f1S-83 FEMIES 4. 0g, A MAR—E
MBS EMWENEI A RERBOKE S0 mL, BT
2SCEERT FRY 24 h(110 r - min™") , 1338,
T2 B b Rl B R B, T B Q B Bt
HEJEHIMAS, 5 R % A 70% £ B 50 mL,
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HE i (mg - g7') 5 Co A HE AR P BB ER W) 4R
W (mg - mL™") 5 C, AW B s | 75 P i 8
R ( mg - mL™) 5 E HIREPE(% ) 5 VIR
B (mL) ; W RARIERM TR E (g); D AMEF
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1.2.4 AB -8 MEs#SRAMZa R Ee6 54
1.2.4.1 B pHEMZW B 250 mL S5
SRS 4y, W pHEZ 3.14. 4. 12 4. 57 (5 «
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4.0 g, F25CIHRHEF 24 h(110 r » min ") , 1 3,
Wi g - e SRR B, TR O PR £,
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0.847 F10.684 mg - mL™") ¥ i B B2 UK & 250
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% 270 min(110 r - min ') , EHTEAE, 10 2 A H R
WREE , BB (0 T W B B Bt 2R B Bk i f) s A5 3
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43 A A200 mL[E — ¥ BF /9 535 AR 3R RO
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FEIBK vk, BB 60% LB .60% Z M (&
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Fig. 1 Comparison of adsorption and desorption properties of
three kinds of resins for total flavonoids from Oenothera littaralis
Schlect. leaves

2.2 AB -8 WEEBSBRK NN MERSH
2.2.1 RIGRREMNEMEAHEH HESHA
[l ¥ BEAR B T, AB - 8 ¥R XA A L S B

MR BB R LR 1, SIRBBKEMRTRE
F 1.076 mg - mL ™" &5, 4 g X 5 2R A 8 PR R B O
WU R B T s MR BUBWER T 1. 076
mg - mL "B, SEBUE RS BEB K, IR I B O 3
IEEE BB AN 0.93% , E R A B2, BANIEH
MA SO T, RIS KRR TRET 13.04% , 8
6T 55% , FWAWSE N 1.076 mg - mL~'BEWAE 1A
BRI B 36. 11 mg - g7 WhSL, BEAR B9 B
AT AR B TR BE 1388 0 T RR R, MR IR
WREMR TR T 0.460 mg - mL ™" B, AR 1) W% T ¢
Bk, %1% 85% , B AB — 8 4 B 70 AR Uk FE 41 BV
RS EA RO R R R B F . % IR R
SR, TE LR AR P, W A W SR R UK
BRI Ha YR BE B H76 0.8 ~ 1.0 mg » mL™ HH,
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Table 1 Effects of concentrations of total flavonoids in extract
solution from Oenothera littaralis Schlect. leaves on the adsorption
capacity of resin AB-8"

IR
B /mg - mL™!
Initial
concentration

Tk
B/ mg - mL ™!
Equilibrium
concentration

52 B
&/ mg - mL !
Adsorption
capacity

8 Bhf ./ %
Proportion
of adsorption

1.550 +0. 162
1.076 +0. 125
0.807 £0.004
0.460 +0.033
0.229 +£0.011

0.715 £0.134
0.311 £0.052
0.221 +0.038
0.069 +0. 007
0.035 +0.002

37.04 £1.25a
36.11 £3.33a
25.95 +1.50b
17.32 +1.26¢

8.69 +0.38d

53.87 £4.32d
66.93 +2.44¢
72.71 £9.98b
85.08 +1.05a
85.36 +0. 86a

D RFIMERIFE R P =0.05 KFE LR RFERERRZ R
FHBE(n =6) The same letters in the same column indicate no
significant difference by Duncan test at P =0.05 (n=6).

2.2.2 RBE pHEMNBAMEAHH A FWHR
EWRZRIERK, MY, N ERE RITH
W IS 20 R o 00 A 55 Rk R SR AT R b AT 5K
Ko S DAFHREUR (pH 4. 57) A BE, AR
T pH{EN3.14 4.12.5.13 /1 6. 18 &4+ T AB -8
TR XM ) R BT i R R R B R, SR
W2, % pH 4. 12 B, AB - 8 BYfiG ity e fif &
Bk, 5 (pH4. 57) 257 AR E ; Wi pHIE K
3.14 BH5 )5 pH 5. 13 1 pH 6. 18 B 922 51k
BEKF, Bt , SR B pH {F X A B4 R Bt BE A 5
Wi, 75 pH {H 4.0 ~ 4.5 B, WEIRALS YK
EEY AB -8 BRI, ZEdL pH T, I
AR TR, R B, SR AR
BT, DRITIARS B A B K, Y 2 18 B 4 MR e i
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Table 2 Effects of pH values of total flavonoids extract solution
from Ocnothera littaralis Schlect, leaves on the adsorption capacity
of resin AB-8"

ol W Bt B/ myg » g ! UL
Adsorption ecapaeity Proportion of adsorption
4.57(CK) 17.81 £1.67A 86.27 £0.17A
3.14 16.14 +0.18B 86.08 +1.33A
4.12 18.27 +0.38A 81.84+1.87B
5.13 12,42 +0.75C 70.07 £0.18C
6.18 12.07 £0.60C 69.11+0.71C

VERIR R RRF L P =0.01 KP ERERHERERRER
BF(n=6) The different letters in the same column indicate the
significant difference by Duncans test at P =0.01 (n=6).

2.2.3 RGN AMEA G TR HERER
0.684.0.847 f11.067 mg - mL ™" {31 7 TLEE Rt 34
B R4 5 BT 1% R L 4R , e i B MR
AB - 8 1] 5 B4 W82 W SR o BT (] 9 3 A A Ak, 45 R L I
2, AR EIIA 270 min 5, 925 444 T AB -8 ()
WePH 28 (64. 29% ) LERR B AT T (28.65% ) 8 T
LA LB, 10 ELAS [ 2 SR SRR I £ 5 20 T B 2
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Adsorption curve of 0.847 mg + mL ™" extract solution with shaking;
~O—A3: BB EE K 1.067 mg « mL~" B} B 38 3% V% M ih 28
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—m—B AR E N 0. 684 mg - mL™' B 9 8 B W K 2
Adsorption curve of 0. 684 mg - mL™! extract solution with static
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Fig. 2 Static adsorption curves of resin AB-8 for total flavonoids
extract from Oenothera littaralis Schlect. leaves under the shaking
and static conditions
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2.3.1 RE®BAGSHAEBAHE  REBDIAN
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BEK TS A A R 0 X A R 5L B S R B BT
AIBEIBEBOR , Ho o 60% PR TR 7K VA T G e 1 A 5
1M 60% £ B /K 7 W Uk 8 5 A B T A4 15 8 a3 g
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BEMAEFEE, U RIFRA P F 0% 4 R A
&), B E LA 60% 2B K I IRAE R Ve F)
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Table 3 Comparison of desorption proportion for total flavonoids
extract from Oenothera littaralis Schlect. leaves with various eluants

VEER /% LT /% BE/%
Proportion Purity of Yield of
of desorption total flavonoids total flavonoids

YL

Eluant

90.39+2.97 18.92x1.76 2.53+0.42
83.98+2.88 18.83+1.19 2.87+0.37

60% acetone
60% methanol

60% ethanol 83.41 £0.69 24.13+0.39 3.45+0.17
0.1% HCI- 77.97 £0.45 22.243+0.02 2.56x0.30
60% ethanol

2.3.2 LERESKEBBEGYH FRKEZ
PRI 00 X 5 i 1 DAL B o S T A o A ot 2k AL 1l
3. M3 W, Z Bk B X v A sl Sk A AR R
LL30% ~70% ZBEAER eI , o 2 R g ik il 2% 1)
VENRWEIEE A TE 0 ~ 45 mL, BI %) 3 f% AL sRIAR, A
VeI BE 2. BE Uk BE (30% ~ 70% ) ST & . A
VB HBRE , H50% . 70% F190% Z, B4k Fy vk ik
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Fig. 3 Elution curves of total flavonoids extract from Oenothera
littaralis Schlect. leaves with different concentrations of ethanol

qn



AR

H2H

BRARAES . LR SRR M X 0 ) 0L 58 2 O B A R 15

#), R K 75 mL(Z) 5 EH R o B A] A
Vel sE 4 5 T FH 30% ZBEpe i 2 75 ml i, Ji i
W,E;ﬁ@ﬁﬁﬁ@ﬂg 0. 197 mg - mL™', H % 150 mL
( &4 10 54E PRIAB) I, YR A Bl 58 42, R 1 30%
7 BEVEi e 7138 50% \70% F1 90% Z FE 55 , HLFEHT
o TN, TESEE AR b B BRI H 2 B B i
25(709% L)L ), YRR B TE M R S A A R SF
£, FrA8 5 9 5 2 B AR S

2.3.3 BALBANANGHIT F30% ~70% L
B3t 470 B R B, 75 2 0 B B R Ll 2k WA 4
eI W H R B A P 150 mL(6
FERE MR ) 30% 1 150 mL(6 F5HERAETR)50% 4
FEYE R P, AT Z MRS B SR
81.54% , MR E W4 R BR,30% 1 50% LBEBE
e v A ) AR (B BRI B — B E SR
FH] 30% B 50% LR AR, XF AB - 8 RE K
KR R 0B R A BT IR EE . ARFESC
MR RGBS S R, A DR AR, B E
309% Z,BE(6 FEAE R F1 50% 2. BE (6 f5HERiE
) A M BRAFVEBR T o ‘

=N
[$1] o &)
T

HEEEE/ng ol
o

Content of total flavonoids

=4
o

=4
5]

1

0 2z 4 6 8 10 12 14 16 18
IR ES No. of tube
No.0 -6 30% Z.BEFE 30% ethanol elution liquid ;

No.7 —=12: 50% 7. T3 50% ethanol elution liquid;
No. 13 — 18 70% Z. BB 70% ethanol elution liguid.
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Fig. 4 Gradient elution curves of different concentrations of
ethanol for total flavonoids extract from Oenothera littaralis Schlect.
leaves
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(BB XA B B R B2 7 A AR M B o LA U, AB -
8 A A % g 0 B TR B R L R B AR R s R
Bk 0.8~1.0 mg - mL ™' ,pH4.0 ~pH 4.5,3%
BFRG &M T T Hb, SRR &4, ik
B RS SN R A TH— AT

A Wi ot S [ 400 5 R B BB T AS TR S R R AR
F) %5 1 B W B D R TR RO B A3 4 B B AB -8
RS H VL R R VR BRI S, AR PR
JINIPRIERBEAR , o 5 R o e R A g , {EL AL A, 2
7T U X S R 2 R 1) e PR 43 B R s AR
PEB K i B RS Z BRI, B RV R BOR BT, T
1B 1) MR AL B R R BRI EN L
BB A AR VAR . B, 2 AL
¥, FH 6 1AL RRTREY 30% ZBEAN 6 AR
50% Z, B4R 4 RV A B R AR 1 A e

AB -8 8§ 5 F F g il A WL RS 8 SR AN 4R U
BOAHTEGERNERENERTZ, B> T
Yo T ELERVE AR, ARG, B E T TR

SENE:

(1] Bdffe, XI8I1%K. Eu A L8R BT IR & HOT & F AT R
[1]. B+ 5 BR%EMT, 2001(1): 61 -62.

[2] Bikite, XISIRK. ks SEFANeH A WAAD T b A6 B B A R
HaR[T]. BFesEd, 2002, 24(3) . 318 - 321.

(3] R4, XISURK. W3 H TL 3 0 A0 BER A 4k 2 B4 B R
[1]. iS5 EB T, 2003, 29(7): 17 -20.

(4] @ {6, 2 4. KAMEEFARSSEPHONALI. B
SR EZG AR, 2005, 21(2) ; 134 - 136.

151 FEMARL, TETE. JCTL B X 3 4 028 i 1 W B 40 A e 1
R[], &SRB, 2003, 29(12): 17 -21.

(6] #& W, Bk R, WES, % KILWTEx SR IR L R
BRI T]. R TESM, 1999, 15(1) ; 236 -240.

(7] fa %, B, Tk, %. D140 KFLRKHHIRHE 7 R
BRI ARERTE[T]. KRFWIIR S5IFR, 2001, 13(1) .
56 —59.

(8] WEpe, BHEE, ZFH, & KIUNIERBALDIRES
HRBFR (1], FEPZR, 2004, 29(3) : 226 -228.

[9] &M, W, AL, % AW RESEWBENE
BHEREREAT 2], HBHR(ESIR), 2003, 30(3):
267 —269.

[10] 2 1, § {6, 2%, % KALWEHELS RS0
FEHLRF (] HWERK¥EER, 2003, 24(8); 689 -
692.

(1] FEsmmt, Mk, BER, % ATLEHWERRSEEE
EENPFR]. RIVEYERIS, 2002, 20(6) : 463 -466.



	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf

