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Purification of total flavonoids from Coreopsis tinctoria with macroporous resins
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Abstract: Objective To explore the technological parameters and the purification process of total flavonoids from Coreopsis
tinctoria. Methods Nine types of macroporous resins were compared through static adsorption-desorption methods with
adsorbability and desorption ratio as indexes to optimize the purification parameters. Results D-101 resin showed better adsorption
and desorption parameters, and the optimal parameters for purification process were as follows: the concentration of sample extract
was 3.4 mg/mL, the loaded amount was 15 mL/g, pH value was 5.0, the flow rate was 1.0 mL/min, and after being eluted with 6 BV
water, the optimal solution for desorption was 70% ethanol in pH 5.0 with 5 BV at the flow rate of 1.5 mL/min. The purity of total
flavonoids was 73.5%, and the yield was 8.8%. Conclusion D-101 resin shows significant effect on the purification of flavonoids
which is feasible to separate and purify total flavonoids from C. tinctoria.
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2.1 ARSI ORESFREL 120 °C Rk
JE A TE e R IR 2 ] 6 O 5.557 6 mg, 25
mL &, /A A, A G
HEEINZE 2%, RIS 0.222 3 mg/mL /% T % I A
W ¥ &

2.1.2 AeifEdhZnzsdl ORI 0.222 3 mg/mL
BTN SRR 04 1,04 2.04 3.04 4.0, 5.0 6.0 mL,
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A=13.917 X—0.007 5, =0.999, 4&FLHIZ 0.008 9~
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Table 1 Static adsorption of total flavonoids from C. tincforia by nine types of macroporous resins

et e Pk W Bt (mg-g ") W Bt /% IR (mg-g ) IR/ %
HPD-100 AR 30.6 94.5 20.9 68.3
HPD-200A JERR 1 30.9 95.5 21.1 68.3
HPD-300 e[ 30.8 94.9 19.6 63.8
HPD-700 e[ 29.7 91.7 21.5 7.2
D-101 E[2es 30.8 95.1 20.8 67.5
HPD-826 I 30.8 95.2 20.0 64.9
AB-8 9k 30.5 94.4 17.5 57.4
HPD-400 g 30.5 94.0 21.5 70.4
HPD-500 Wt 30.4 93.9 17.5 57.6

DL 1.0 mL/min BAE, 20 RAARFR B0 AR it
I 5 B I VR S B R R . & R AL
1o A3 3 /N BV T4, S B /b aittle, 2050
12 4~ BV I, D-101 B R 99 €6 4 00 35 L 3 i 1 W
BRHA VAT, B 10.0 g D-101 B A0 s 28 il f K
Bt FE AT IA ) 555.5 mg. Ay TG SR (1M,
PLE FREREY 15.0 mL/g R 3.4 mg/mL).
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Fig. 1 Dynamic adsorption curves of D-101 on total

flavonoids from C. tinctoria
232 LFFEBUREREMES NSNS 5
PO 20.0 mL CF B 3K 12.14 mg/mL), 7
AMZKAL AT BE 53 iR 0.8141.21.3.36.
3.84, 4.86 mg/mL, HIL%éA 10.0 g D-101 M AR
O b, RN TEeE, SeHEE KR,
H 95% £ 100.0 mL PE M 22 FEA TG S Wi, W AR it
W, WSE A, SO IR B SRS T A AR R
SER WAL 2. EREBUTTEIR S RS 5 A5, D-101
R R ek e R ) A R e, MR B0 K i
BIATIT D-101 A4 JIE XS P €84 0 2 ek eI 0 R
WOEFE 5 RFFRRERRN 3.40 mg/mL Ay KU IR T
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Table 2 Effect of sample concentration on total flavonoids

from C. tinctoria

EREBUREWE (mgmL ™) R Amgg ) AR E/%

0.81 22.88 70.6
1.21 23.60 72.9
3.36 24.68 76.2
3.84 18.07 55.8
4.86 23.39 72.2

233 AR pHAE MR ARG 150.0 mL |
FEWR CEVELHR A 3.40 mg/mL) 4 43, JT] 1.0 mol/L HCI
HEL 1.0 mol/L NaOH %K1 pH {E°4 4.0, 5.0,
6.0 7.0, INT3EH 10.0 g D-101 MR AL AE |,
WA, e EB KN, fH 95%4
100.0 mL Y R IEATC T, WA R, IE A
R, VISR R B R B R %, g SRR 3.
pH {HALT 5.0 IS W MR LT, B AR pH {H
(T, B0 A B I W B e 0 R B, A T
TERR M A AT 0T S B ] R R B e 4« DRI 9% pH
fH4 5.0 & FREM ) A4 pH E
%3 LA pH EXMFEESBH R BRI

Table 3 Effect of different pH value of sample on total

flavonoids from C. tinctoria

- HF pH fi WM R (mgeg ) /%
4.0 41.6 81.6
5.0 41.5 82.7
6.0 37.3 73.1
7.0 349 68.5
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234  DAERGEMER WEFIREL 150.0 mL [FE
W CRIEET N 3.40 mg/mL) 4 43, ¥ pH {HH A
5.0, LL0.5. 1.0. 1.5, 2.0 mL/min 4, We5e4
o, SRV EFKIEN, FH 95%ZEE 100.0 mL
Vel R AT s, W R, W A4 i, TR
BRI o S A 2R . SRR 4. RHTEXT
ST ()W PR PR RERE A E A TR IE KT R R,
A7 ) TR R T SR R R B . m e A TR R P
[N ANAES GV SV NSRS LB ) 17 NPT YN
TAEFUESE, S 51 RAS B BRI Y AL
T, A A8 Tt o 2 i e e Bt ks> . 4 |
FEVLIE R 1.0 mL/min I, 6T 6E G 25 0 (49 WS B A5 R
Helf, L% $E 1.0 mL/min (WS T EAE.
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Table 4 Effect of adsorption rate on total flavonoids from

C. tinctoria

2.3.6 VLM pH AR HEAIIKEL 150.0 mL |
PRV CRUER Y 3.40 mg/mL) 4 4y, H53L pH {E i
5.0, PL1.0 mL/min FAE, 2WHERE, JoH
LB FIKBER S, 5% 70% 48 100.0 mL (1) pH
HIHR 4.0, 5.0, 6.0, 7.0, VEMEBIEATH . 1
SRV, DN W A AR, TS0 IR e R e A
HIARECOR . IR 6. SRR, MR R
Pl 14 R Wl B SR BEDE IR R pHL (IR, BIAE
SHMRAAE N AT R T N A S S, (H pHL {ELHS K
€ EHN, RSN ECRA P MR, = pHAEN 5.0
N, AR b . R IE FE DRI IR pH B R 5.0
BEAT U o
F6 BB pH EXFE SRR EWOLN

Table 6 Effect of eluent pH value on total flavonoids from

C. tinctoria

Pl pH Al i i (me-g ) /%

EFERH/(mLmin ) W R (mgg ) % 40 427 83.7
0.5 37.6 73.7

5.0 48.5 95.0
1.0 38.3 75.1

6.0 47.8 93.8
1.5 36.5 71.6

20 36.1 70.9 7.0 43.8 85.9

2.3.7 VEMCEEMLEE WEMEC 150.0 mL FAE

235  PEBEAAER R HERICEC 150.0
mL AR CRVEEI S 3.40 mg/mL) 4 1y, #1L pH
ik 5.0, LA 1.0 mL/min B4, WML,
SEHIKVE S, o 30% 50% 70%. 95%
LI 100.0 mL PEME, WA I, e I RO
FEAE, VAR At R e R S AR R % 4 TR LR
5o IR, BRI S5 1) A o B 2 AR A3
KM, 70% L TEIFIA I A IR e R A W o6 e
B Y BRI T T0%0, RCR R, 1]
Re i T CREART P HOE R, Bt e it 2,
BRAR T A o R, SR 70% SRR T L -

#z5 CEARSEMAEEGHDERZM
Table 5 Effect of eluent concentration on total flavonoids

from C. tinctoria

LTEARFR G H0 % i /(mgg ) TR 26/%
30 34.1 66.8
50 39.7 77.9
70 423 82.9
95 41.0 80.6

W CEAFEE A 3.40 mg/mL) 4 4y, K pH {HIH N
5.0, LA 1.0 mL/min FAE, 2RREE2E, ML
FARVERLS, T H pH (R 5.0 [ 70% .1 LA
0.5. 1.0~ 1.5, 2.0 mL/min ZEA7¥EME. WA HOR
2 100.0 mL, W@ A {5, THER R A
BRI, SR IER 7. SRR, WX R
T A 4) AR R o 8 SR A o Motk P R g R, R
PRI R K F e {E I, R R R . 4
Ve 4 1.5 mL/min B, S S PO AR R ot g
DAL M B0 i3 B 4 1.5 mL/min BEATUE -

x7 FEREEWNAEEGHESAMAIFN
Table 7 Effect of eluting rate on total flavonoids from C.

tinctoria
YR I3 2 /(mL-min ") R (mgg )RR %
0.5 39.3 77.0
1.0 42.8 83.9
1.5 46.8 91.8

2.0 41.7 81.8
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Fig.2 Elution curve of total flavonoids from C. tinctoria
23.9 WEBERZSHKEK LS HEFHIIR 150.0
mL R CELBT A 3.40 mg/mL), H45H pH {H i
295.0, LA 1.0 mL/min 1#id%¢47 10.0 g D-101 #/fi7
e AE, 2 se4)E, i 287 /K L 1.0 mL/min
Velbt, L RE R AR BRI O, RS T R R
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SEM 6 BV £ & TR T IR .
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Fig. 3 Effect of volume of washing water on total

flavonoids from C. tinctoria
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JKEL 1.5 mL/min $Elitf5, #H pH 5.0 () 70% L2
W5 BV, DL 1.5 mL/min 3H4TUEE, 747 3 GR
5o SR EEIMARE A (94.3040.46) %, fT
A5 B X0 B S TR ) o A (73.57 £4.81) %,
35N (8.80+0.45) %. ZEALHT, $EIHOR A R SR
R DECR (44.54£1.06) %. Z58EW, £ L
WM D-101 A IR A 2 i (1 W Bt 24k A&
SE,  HLE T P o o0 H5CA P
3 g

ARSI 08 Tk R AL PR AR IRV 0 P € 4 X9 3 L
P 7y B AL AT TFIE . SRS IR T 9 FRASFIBK
PR IR ORFLIB B i B A T 075 128 o AN PP B T — AR i
AT R BT O SR P ) TSI, fRF T ) P
P TR RE AN [ 40, 485 R 3R I A o Sk o
KEGE /N, 25 E0R R B R s b, 3R
LAY VR B 238 280 DR B8 /N AN REAA AR H WA B2 e £
ZErr. Bk, FEFREE R, Tk PEIE R E
IR . TEFRAEREE SR I, A2
RS JUEE KT PPN 0 X5 B T VO 1 e 0 Ky AR A2
PflE (HPD-200A. D101, HPD-300. HPD-100) >
2Bt (HPD-826) > g5tk (AB-8) > itttk
(HPD-400). #%¥E (HPD-500), %55 Bt
S TR B AR R B e, (RARIRCR I WR N
R B i (HPD-200A. D101, HPD-100. HPD-
700) >rh# P (HPD-400) >%(f# (HPD-826) >
9 (AB-8). #ttE (HPD-500). HitHa) LAY,
AR A R T T P € X 2 B A R L ) g
fie, FRE3) D-101 MARAER 25 TV 1) 2 1%,
A, ZEFET D-101 B4 P9 6 40 4 L I 3047
oy gL,

SE R T RO EAEE . RO, B
W pH {H . YEMGRIAR 20, Vel pH . JeliA
T MY R 2% FH 7K 58 g e A T 23 15 24k 1 3= ZE [
#o E g ur et — e D-101 B B alith
PO S 2 S R IR e R T 24 MR I LA
HON 15 mL/g, FREUEIKRERN 3.4 mg/mL, AR
pH {4 5.0, Lk 1.0 mL/min #47 LK, 6 BV 5
FAKVEG, F pHAEA 5 1 70% LB 5 BV,
DA 1.5 mL/min $Efii. 7EREAAE T, S S E AR N
94% /i AT, 195K 8.8%, FiH /UL 73.5%, N4l
TEETI 1.6 f5. % LRI EAE . SLE A
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