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Abstract ; Using hepatoprotective active natural product silybin as template molecule, MAA
as functional monomer, NIPAm as thermal response monomer, biocompatible chitosan
coated Fe; 0, magnetic core as carrier, the silybin magnetic molecularly imprinted polymers
(MMIPs) were successfully prepared by activator regenerated by electron transfer atom
transfer radical polymerization ( ARGET ATRP ). The magnetic imprinted materials were
respectively characterized by FT-IR, TGA, SEM and XRD. The dynamic adsorption
behavior of MMIPs to silybin could be explained by pseudo-second-order kinetic model.
The imprinting factor y of MMIPs (3.20) ,the selectivity factor a (2.636) ,and the rela-
tive selectivity factor B (2. 468 ) indicated that the synthesized imprinted polymer had
good specific recognition ability and selective adsorption capacity for silybin. In addition,
after eight recycling experiments, the adsorption capacity of MMIPs decreased by only 22
% ,which indicated that the imprinted material had good stability.
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2019 =8 H

ognition ; ARGET ATRP

0 5l &

KR MR IR TR KA A, R
AEAE T AR R AR ) /K ] TR g F e b B A
APUEAAL PUETAEAL K2 A0 BB A E T 200 i
AP A RV B S T i PR 22 TR 05 T At
b TR IRIT . WIS R, K
A B AT W LG BT I 1 TR A H A
G T S AT T a2l 1 BTR
HI T RER ) i A% G 8 Oy 12 BT 2 ms 3% 07
VERITHFE R R PR B R R 22 AN T
e, H AN 43 7 BB 2 R ((molecularly
imprinted technology , MIT) S Te LT A
AT R 1) A A S R B A A5 o Ry R AR T
PEY 5T R H I (AR A IR (385 03 B L 25 W e i 4
RS Uit s

silybin
E1 KEEEMEHR
Fig.1 The structures of silybin

“TEPE/RTEET A R AR I AR R Rk
T3 T-EN 4 AR MIT 45U i —Rh B85 7kl H
1, ARGET ATRP X Bt TR 748 A h L R

415 (atom transfer radical polymerization, ATRP)

K ) 5 F R B 3R A 15 (reverse atom
transfer radical polymerization, RATRP)"'*" | [ 4 &
fifi 11 7 JCRE SR #E A HLIE SR N PR il i | IR
NIRZEZ A= i NN E R B 1.0 Wi = e D
WA TE 770 Mk BE B IR E ppm (part per million ) %7
HRB LB 2 fr7s, H ARGET ATRP S il
K AT TEENIEATRL M5 # 2 T T 2590 i 4 L
G35 Mg 3R A5 D T, H T A UL SCHRA

M ko
. R+ Cu(ll)-Xo/fittk

\ ke

\

\
R-R+ Cu(Il)-X,/Ligand

act
—_—

R-X + Cu()/fitfk

AR

pon=s<Y/pill

2 BFERBBEEAFEFEBAERERAVE
Fig.2 Mechanism of ARGET ATRP

HT EIRE N, A5 E Joil i ARGET
ATRP 8 1T —FP A Py AH 25 P 7K WA 2 B 3l 44
MMIPs , 2k J5 12 ] FT-IR .SEM . XRD F1 TGA %%}
ZHATT A BERIE, 55, T MMIPs Xf /K K8 =2
AR BIRE ST W BH: E (A W BRF L 2 g 2 W i
PEIRFFA ) DL R W R AR 46 T b AT T 48
TR BT 51HE

I BPRA i

1.1 X7 R ALES
BA . 7K KR (silybin, 98% ) , HY 3 P9 4% R



55 33 57 4 i

A AR WA A KR T2 BRG] 2 S PR RERTE 81

(MAA, 98% ), 2-1% 5 T MR & I ( ethyl-2-bro-
moisobutanoate , EiBB,98% ) ,3-Z N 3k = 2. A &k
%3¢ ( (3-Aminopropyl ) triethoxysilane , APTES ,98% )
0T i e AR A\, 5E A (chitosan, CS,
B LR =95% ) 3K T b i 30 B SR AL 2 FOR A BR
INTE] L 2-TRFE T REIR ( 2-Bromoisobutyryl Bromide,
BiBB,98% ) H LB T A IR A BR A W
N-5# 5L M ki (NIPAm,98% ) ,N, N, N’ N’,
N"- T = 43 =1 (NN, N’ ,N' /N"-pentam-
ethyldiethylenetriamine , PMDETA ,98% ) , £, I —.
FH L 9 45 2 58 ( eyhylene glycol dimethacrylate,
EGDMA ,98% ) B T | it 5% UL 7 1R A BR
INE] . BRI (ascorbic acid, AsAc, AR) g F K
AT E TS TARA A,

145 : Hitachi U-3900 %¢ #M 7T WL 43 5% 5% B2 11
(H3Z, HZA) ,SH-IMADZU {8 HL M- 25 e 21 486 1%
AL (BEE, HAS) , Ultima IV X SR AF5HY ( H A3
2£),FEI Inspect F50 4 # + B 5% ( € ) ,
TGA-SDTA851e (HgHEHh , Hit) o
1.2 KXEIE#HMES FIHTEREYWHIHE &

MMIPs [ & B I £ an &1 3, 3 40 3 72 4 ik

I
: Q
R

CH0H
HO 0. “‘\\OCHz TiRA
| ®
OH O
QOL v
N
ﬁ CH;
o)

mr.

FIRT, E e MAA (0. 25 mmol ,22 pL) \NI-
PAm(0.25 mmol,26 mg) FI7K &[T (0. 05 mmol,
24.1 mg) T 10 mL ZJEH, HRA 12 h )5, InA
CuBr,(1.1 mg) Fl PMDETA (15.5 uL) LAJE &%
5BV, 2R 5 BRI A Z AR Fe,0,@ CS@
APTES @ BiBB100 mg, EGDMA (565 L) . EBiB
(36.1 L) Fl AsAc(13.2 mg) IFKIZR A E
F 65 CFRN 24 h, RMEEHG , (EBIFNE#E
B T 8 I LA S B BR IR 2R Bl S TR G
FEELER L 2 TR TR AL I IR R 80k 30% 1 & T
VS TR 2 TR = (AR IS HE KRB 2 oM 1k, 77
b3 GBI e JFE 60 CF T4 24 h
LI )R L, Hoh 34K Fe,0,@ CS@ APTES@ BiBB
E‘Jﬂ?ﬂ%jﬁ,ﬁﬁiﬁk[ 18-201], ﬂEEﬂﬂ%%%( non-
molecularly imprinted polymers, MNIPs ) i 485 5
MMIPs [ il £ 5 ik AR A, SR I AR 73
KRBT

O8N,

FCSO-I@CS

HES éiezi
I

O
24
3BT ZAUERE o
Q “oisi
&
O Br

Br

¢ 0
2-JR5% T BEIR A
> oio();Sl/\/\NHJKKBr

~CH:OH B

OHOH

AW bR/ Mk
2-IR5 TR SR TR IM AR

RS F

3 MMIPs K& R B2k
Fig.3 The synthesis scheme of silybin MMIPs



82 IR (A ZRBEAR)

2019 =8 H
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Table 1 Pseudo-first-order and pseudo-second-order kinetic model parameters of silybin by MMIPs and MNIPs

HE— 8 15 W gl o
Q.(exp) e 1 i 1
/(mg - g_l) R 1 Q.(cal) R 1 Q.(cal)
/min”" /(mg-g") /min”" /(mg-g™")
MMIPs 5.18 0.756 64 0.0109 31.68 0.97589 4.15x107* 13.207
MNIPs 1.62 0.835 25 0.006 42 3.31 0.85437  1.85x107° 3.26
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