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Preparation and Application of Luteolin-Zn(1I)
Complex Molecularly Imprinted Polymers
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Hubei, China )

Abstract: A series of luteolin-Zn( I) complex molecularly imprinted polymers (MIPs) were synthesized in
ethanol, using luteolin (the mother nucleus of C-glycosyflavones from Indicalamus leaf) as dummy
template, acrylamide (AM) as monomer and N, N“ methylene diacrylamide (MBA) as cross-linker. And
then C-glycosyflavones from Indicalamus leaf in alcohol-water system were separated by solid phase
extraction using MIPs. The results showed that when n(luteolin-Zn) : N(AM) : n(MBA) was 1 : 5 : 30, the
obtained complex molecularly imprinted polymer possessed the highest adsorption properties, and the
adsorption capacity for luteolin from ethanol phase reached 103.40 mg-g ', which was 1.71 times that of
uncoordinated molecularly imprinted polymer (60.61 mg/g), 14.11 times that of blank polymer (7.33 mg/g).
After a separation, the recovery rates of orientin, isoorientin, vitexin and isovitexin were 91.95%, 80.87%,
60.43% and 63.63%, compared with crude extract, the corresponding mass percents were increased by
55.36, 48.89, 36.64 and 38.35 times, respectively. In addition, the total mass percent of four C-glycosyflavones
was increased to 32.68% from 0.70% before extraction.
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I, bRifES, DS BAYRHE A RA R BB,
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FTIR-7600 f# B M-20 M ETEAL KA s 7R Bl 4
RIBAT R GI-3000 = %08 AH (3% R 4t (B A T
A5 KB ARG B A1 GI3000 €43 T /ERY), 18 (%
YN ESA BRA 7] 5 SPE-24 FEIAHAERCE &, FIRY
KA PR/ T, RES2CS g8 k5%, g
AR
1.2 Fik
12.1 RB¥EER LT 4S8N T 7k
1.2.1.1 SRAMRIBOE TS 0 0 AR R ) 5 i

(1) REBEZRIEIMAM . WEFFREUR R R R
FrifEdh 10 mg, i FHEFIFEAEE 10 mL, TR
B, VB2 AN, e AR RERAE 190~
400 nm I K 785 Bl SRS IS

(2) KBERFRUERNL IHIVE : DL EA AR,
B E R 2, 4, 6. 8. 10 mg/L (ARBEE
F AR SRR, A H 0.1 mL, FHHF AR ERE
10 mL, #5715 TReRW K 350 nm 4k, DLHIfE
TEWR 25 NGB, AR R 5 3 AR v i T 1Y)
R B pXf G RE A ARl £k, 753 245 R
25T A=0.0999-0.0428, R*=0.9992,

(3) ARBERFERE R E: BOE AR
TR, I EERBRERZ 10mL, #% (1) hheE
WIMEEE A, $2238 (1) THERE S A AR R B 2 o

P =#xn (1)
K. oA TFIA R RE, o/L; K AARBRRW
PR 2Rl b W ARBRFEZMbrEM LA ; n b
T BT AL
1.2.1.2  HPLC 0 2 B i 1 10 75 &
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V(ZIE) =V (JFEsrE 0.5%H KB ) =14 ¢
86; Yiil: 1.0 mL/min; #FAEHE: 10 pL; ALK
360 nm>,

(2) FEERR T A bR E 2R 22 . 43 RS B Bk H
—EUE Y 4 FhEEERRR T (2R, SErei . 4t
FRFE RN S AL IR ) brvfEd, W BEMIFE S, i
HlA 2 g/L BYTRIR o K B o0 S s T s o e v Ry

0.2, 0.4, 0.6, 0.8, 1 g/L WkpifER, TEIEFMET
HERE, DIBRAER A BT (x) XTI (y) 4
PR AERNSR , A B IR bR IR 2 L3R 1,
122 KREBEZEZ-zZn(1])Efsbp it A4 09 %) &
1.2.2.1  ARBEEZE-Zn( I)ECAELE R AW & T4
HIfEAk

DL AR 2R A W R ASEAR - A R e 2R I oy
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Table 1  Standard curve of four C-glycosyflavones
BB [al )= 7 R
LAY y=33664x-2268.4 0.9998
FRET BT y=31974%-2723.4 0.9979
HEIRH y=29727x+3007.9 0.9990
SR y=30285x-185.26 0.9996

2 ARBER-Zo(1D)E A ELE R G H 5 T A0 &A1
Table 2 Preparation Conditions of luteolin-Zn(Il)) complex
Molecularly Imprinted Polymers

B4 AREE  AM MBA A
) /mmol /mmol /mmol 7t J i JIES
/mg
MIP,  0.25 1.00 7.50 50 FH
MIP,  0.25 1.00 7.50 50 ;iﬁ S(Jﬁu
MIP;  0.25 1.00 7.50 50 Jook &
MIP, 0.5 1.00 7.50 50 7K
MIPs  0.25 1.00 2.50 50 Tk B
MIP,  0.25 1.00 5.00 50 TorK &%
MIP;,  0.25 1.00 7.50 50 ToK
MIPg 0.25 1.00 10.00 50 JooK 2T
MIPy 0.25 1.00 12.50 50 JooK 2T
MIP,, 025 0.50 7.50 50 Jook & e
MIP,, 025 0.75 7.50 50 Jook & e
MIP;,  0.25 1.00 7.50 50 Tk B
MIP;;  0.25 1.25 7.50 50 Tk EE
MIP;;  0.25 1.50 7.50 50 TorK &%

FREL 71.56 mg( 0.25 mmol ) KJRH % | 45.88 mg
(0.25 mmol ) ZFREEFN 71.08 mg (1.0 mmol ) ¥
BERe, SN 30.00 mL Z B, SRIG#ER 2 h, AR
TR BB TMNGBE =& T oE-; FmA 50
mg 51 EFRA S T 1.156 ¢ (7.5 mmol )
MBA , Zat #8875 S, 20 min J5 /NGFE AR I8
AABRE 10 min J5%E, T 75 °CF RN 24 h 153
BCA BN SR A, BB 5 R G e AT R &
TRIGIEES T, T 80 °CF FH W i/ vk Bt iR (AR
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H9 1) MIRAWR Mt vk 27, BE
KA AR BB R 1k, P 0.1 mmol/L 1)
LM TR AN IR R R AP a1, H
K BEE PR T 60 °CF TH)5 % .

25 BN A WA R IR B 5 R 2 T
B, A THEERAYN A BRI CIREE, HA %k
Sy Vi
1.2.2.2  ARBFER-Zn( 1B ENII R A Py e

FEHFRIC 0.1 g FF0 &R BB RAWET
25 mL ELZEHEE M, A 10 mL 3 g/L (AR BRE X
B, T 37 °C M E IR WM 12 h, B0 5 H
FEW, DRSS S, AE 350 nm AR
HEBWWOEEE AR 1.2.1.1 hor s A1)
VIR B 5 AR B R, IR — 2 RR
R -Zn( DB N R AW . KRR E R T Bl
REWLL T2 A 5T BN R A W6 A 8 B2 A A
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123 KEFEF-Zn(1l)Bels b it B A4 o ik e
1231 ARBH Z-Zn( 1)- P94 Bk TR A 1 W 48
AN S AT

B — e B AR R R PR . LR B
VR WRR R s e WP B R OR A, R OR BB
LTREE . M B A B4y 5 3.5, 3.5 Al
7.0 pmol/L, DAASF A JzR B 21 AH I 5 VR 2 LS
W, T 190~400 nm A7 250 GIE . [RIE 540
[ VA 32 T 1 A R e 2 - TN s T T PP R TR ) 4R ke
AT R
1.2.3.2 B REWRILLINEE 3 A

BT B ARBRER S FEBREGY . KRE
F-Zn( DB EP I R AW KBr Fe ik il #3800
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S vt Sk R B
1.2.4.1 0o il A H R ARV 10 o 45

T 60 CCTRHET, Mif)E, BT A MEA
R 24 h B E L SRIE LAFUN BN 85%H 2B
KIS IR BGR, #e B4 1 g 250 20 mL 42 HUH 1
Fefil, 7 HRE 30 min, 755252 0 B R AR ML,
e — 350 L HR Y T i 6 Bk 3R 5 W 6 [T AH A% i
OYES T YRR R A A VR T R N R

RS,

(2)

1.2.42  ARBEZE-Zn( 1 )EC 7 BN 5 A ) [ AH AL B
I3 B I B R R

YE B AR B — 22 A PR A Y K B 8 R - Zn( T ) A7
B R AY, BT EAAERCE S AR B
A A BORE o o 8 B e R B R A, AR
I3EL 30% N IR VR, ARBU L 55% O FER IR
RV W, Weds TR @ HPLC
POPMTEE BT . SREE RO L LI A SR A
i, IR O3) I B IR meoR , #2:X(4)
TS R BB 1 5 4 4

m,

7/ % =—2E %100 (3)
My 50

mﬂ@@:f%ﬁixloo (4)

Py BB B9 IR, %; mas A BERBY)
F5 BB BT R, mgs Mo 42 BCH) 8 R Btk 1
MBRE, mg; mOVHLERY SRR R, g

2 Z#ER51He

21 KREEZ-Zn(I)EMENTBEMHETIEE
kv ta
2,11 EAAEG A
WRIREE S5 A R W R PITE R 21 iR
A, IR E S AER . EEREFIN, Zx
NERENR T, EAEmMES SR, HTFE&EE
FHIReRAR . BbrarFEABAIEN, EHIK
T, EERERETHSREGY, HIksE
BEEAKAR RIEATEEES, %548 MIP~MIP, X AR B E R 1Y
MR, Z5SRILIAE 1.
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Fig. 1 Effect of solution type on the MIP’s adsorption capacity
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REGEL S, SR FAGUEN, W9
P, IR MR, Bk, J5 22505 3B
MBA HE#E#E 7.5 mmol, B AR 4315 38 B 19
By 1 30,

_ 100}
o0
W
£ —
£ ot \
g 1
]
=
S
g 60r
Q
3
<

40 1 1 1 1 1 1

2 4 6 8 10 12
MBA/mmol

P2 SIS 2R 1 A o )52 i
Fig. 2 Effect of dosage of cross-linker on the MIP’s adsorption
capacity
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Fig. 3 Effect of dosage of functional monomer on the MIP’s
adsorption capacity

mE 3 frc, BEE AM FE R, wih:
EI3E 3R A W i R B o SRS RS R R, 2 AM I &
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SREASSTRAE, KK MIPs i HATHE#E
FeSE MR GO, INTSEm MIPs W B RICR o
I, SRR B R A W& R . LLOBEER
A, B P AR L2 0.25 mmol, ZFREE 0.25 mmol,
IIREHR AM 1.25 mmol, 3ZHEF] MBA 7.5 mmol,
Bl n (BARSTF) = n (DIRERRAR) = n (ZCHER]) =
1:5:30,
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Fig. 4 Comparison of adsorption performance of imprinted
polymers

WE 4 i, 3 Fia TR A, BifE
T RA YIRS fe b, R 103.40 mg/g, LWL
D TEHBEAY (60.61 mg/g) 1 1.71 15, J&
SHEERESY (733 mg/g) WY 14.11 1%, DiBAR
1 FE A BE 0 25 48 = R A W I S
22 ARBEZE-Zn(l)EGENEER & WHINILRIE
22,1 CEINBOMK K E T

KRB REW . AR R -G IE s . AR
FLF - LR - TR Tk RV T 1) 2R A LA S
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1.6 |
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Fig. 5 UV spectra of different systems
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WE 5 fias, 4R RR R R EE b S in
ATNREBAIAR AM BF, 210 F1 350 nm BAFIfe 4 W% g s 7
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BV I A S RE AR AM 5 2R %¥)5, 210 nm
A R W SO e A B B AT R, HWOE RS K
THOUT, A A EAEH IR, S —ERE

S W] I AT W P 184 0, 3060 7 DA R R AR AL R . B
KBE RS NIREERE A, BT T LAE R AR
HRSNEBR M AR, BIRBER . N5
W RERE e F R & B A E I F I TR E I =
JLRLAY .

2.22 LKA ST

AKPREZ 5> FENI 3R A W IR R K -Zn(11) AL

HLENB R AP B LL A LA 6.

4000 3000
vic
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1 1
- 2000 1000

Ko ENRAWRILLIN LA
Fig. 6 IR spectra of MIPs

WE 6 fiis, 4 FELB R A YITE 1654 cm™ b K
B 1) 1 4 4 S WS, C B R SR A X T 1Y)
W S Ve [ G I B0FS & 1647 om ™! Ak FLSR EE s /)N , 4
BiAARRRFEE CH LWL AS S TR, ARRRE
RN m LR R AR 1529 cm ' b, i
S AW iz e B 5 1527 em ' ik, DR TR
RCHC A9 )5 B — 8 R G54, (A5 L5 R
g AT UL R AYITE 1276 cm™ I T K BREE
F ¥R C—O Mh4adR sl S O—H M AR BRI
A TSRS, B IR A YINTE 1265 cm ! 4b
IR, X R RS S TR R, K
JREREWHEE C—O0—C Y 45 Ik 3h W i i 7
1215 em ' 4b, FEFECAT BN SR A W iz A & A
%, EHHIRERIF A & A TFRR, BEAR TR S S5,
2.3 EAIENGTREEWMEHEERS BEMN SRR

I ECA BRI 2R A VR R BAHZEGR], 4 B 4
I AR T o AR A A AR 4 RN AR U A PR A
B3 P L 7

mE 7 Fros, R BERY Y HPLC (i
P e e 08 1 50, T R T A T 0 1) S Bk 2

Vi B VLB 4 A i A S ek
- A e 5 A A B AR o

HE— 20 % o S A T ) R T AT, 45 AR
W 3. WHIZ—KBEMAERG, 5. S
A IR RS AT TR A BSR4 91.95% |
80.87%. 60.43%F1 63.63%, 5 FAH L HLEE Y 7 4%
75 55.36., 48.89. 36.64 Fll 38.35 %, 4 Fjis ik
S R EUITRY 0.70%3H 5 % 32.68%. Ui AL
ENIE 3R A W vl A A e 2 T R S 2 R, I XA
FRF RN S R S IR AR AT A — e W R .

B 5 45 W 0 4

Crude extract

M

0 10 20 .30 40 50
t/min

a—HETF s b—SRALIT; o —ZEETF; d—REEEH
Pel 7 % ot I sk [ AR A5 BRI (9 HPLC 5]
Fig. 7 HPLC chromatogram of C-glycosyflavones from
Indicalamus leaf before and after solid phase extraction

3 BCOLENI IR AW I ARAR Uy B S T 1Y 1 45
Table 3 Results of solid phase extraction of C-glycosyflavones

by MIPs
S U % ]
TROIR% g, sifefiss
Y VENL P
ZEEF 0.278 15.39 91.95 55.36
SR 0.135 6.60 80.87 48.89
Vi RER 0.146 5.35 60.43 36.64
SRR 0.139 5.33 63.63 38.35
3 %#ig

B X i TS e T sk X R A % T B b
RA W) 32 B )5 BRAE 5545 PR VA W b o 28 S Il R, ol A%
TARBEZE - Za(1D)ELALEDB R AY, IFR 2
WA B IR AR T ) 4 B, BUR T RAFIIRICR
PLCEERER, 75 n (BRASTFAREE) n (4
MReE) :n (DIREHIRTNMGIERE )« n (3SR H
FEXUPTISTRIE ) =1 2 1 : 5 : 30 I}, FOAZENBERAY)
Xof FH S5 0 T R PR R 2 W B ik B A R, SRR
EIE R AW 1.71 £, 25 AELER AW 14.11 %
LA B3 3R B W) BE A R0 A B 1 82 5 Il i 1 +h
PIZE R RS20 AT, 4l T 4R S0 5 A, XFHE
A3 25 FEFRARL AR A A S IR R — R B FR Y
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